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Abstract
Updated values and corresponding uncertainties of Isovector Giant Dipole Resonance (GDR) parameters which are
obtained by the least-squares fitting of theoretical photoabsorption cross sections to experimental data are presented.
The theoretical photoabsorption cross sections are taken as a sum of the components corresponding to the excitation
of the GDR and quasideuteron photodisintegration. The current compilation is an extension and improvement of the
earlier compilations of Lorentzian parameters for ground-state photoneutron and photoabsorption cross sections and
covers experimental data made available up to June 2017.
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1. Introduction and general description of the updates
Isovector Giant Dipole Resonances (GDR) are fundamental modes of nuclear collective excitations beyond the binding
energy per nucleon. Nuclear collective states correspond to vibrations of the nucleons and are strongly manifested
in electric dipole (E1) gamma-transitions which dominate over transitions of other monopole order when they occur
simultaneously (see, for example, [1–3] for references). This allows us to obtain information on the GDR characteristics
(i.e., resonance energy, width and contribution of the GDR to the energy-weighted sum rule (EWSR)) from investigations
of the electromagnetic processes of photoabsorption and gamma-decay. However, E1 transitions are dominant near the
maximum of the photoabsorption cross sections, but not at lower photon energies closer to the neutron binding energies.
There, other physical phenomena like pygmy resonances [4] and scissors mode [5, 6] need to be considered. Those low-
energy collective phenomena have little impact on the nuclear GDR characteristics and are neglected in this work. It
can be also noted that collective states like GDR have been extensively studied, both experimentally and theoretically,
in atomic physics [7, 8], metallic clusters [7, 9, 10], and quantum-dots [4, 11].
A comprehensive experimental database with reliable data for the GDR parameters and their uncertainties is very
important for the reliable modeling of E1 gamma-ray cascades in highly excited nuclei, for the study of nuclear reaction
mechanisms as well as for verifying different theoretical approaches used to describe the GDR and other nuclear structure
properties (deformations, contribution of velocity-dependent forces, shape-transitions, etc), and forms an integral part of
modern nuclear reaction computer codes, such as [12, 13]. The experimental values of the GDR parameters in cold atomic
nuclei are most reliably deduced from experimental photoabsorption cross sections. Compilations of the parameters of
Lorentz curves fitted to the total photoneutron cross section data were presented in Refs. [14–16]. The data from Ref.[16]
including GDR parameters for light nuclei 12C, 14N, 16O, 27Al and 28Si were listed in the RIPL-1 database [1] as well as
in the RIPL-3 [3] /gamma/gdr-parameters-exp.dat file. Assuming that the contribution of photoproton cross sections to
the total photoabsorption cross section is small, then the Lorentzian parameters of the total photoneutron cross sections
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in spherical and axially deformed nuclei can be identified with the GDR parameters. However, note that this assumption
is poor for light nuclei where photo-charged particle reactions are important.
Updated tables of GDR parameters with estimates of their uncertainties were subsequently given in Ref. [17]. In
this compilation, the GDR parameters were treated as variables in the fitting of calculated total photoabsorption cross
sections to the experimental data using the least-squares method.
Comprehensive databases of photonuclear reaction parameters are also published in Refs. [18, 19]. The photoproton
contribution was included in the database, but the parameters were obtained without performing any specific fit of
an analytical function but were extracted directly by digitizing the characteristics of the experimental data peaks.
Microscopic predictions of the GDR energies and widths for about 6000 nuclei between the proton and the neutron drip
lines are given in the RIPL-3 database [3]. These GDR parameters resulted from a fit of microscopic calculations of the
nuclear gamma-strength function to the existing experimental data [20, 21]. The calculations were performed on the
basis of the Hartree-Fock-BCS plus quasi-particle random-phase-approximation as well as the microscopic Hartree-Fock-
Bogoliubov plus quasi-particle random phase approximation model with a realistic Skyrme interaction.
For heated atomic nuclei, the GDR parameters are determined by gamma-decay data. Compilation and parameteri-
zation of the GDR built on excited states are given in Refs. [22, 23].
Tables of updated values of the GDR parameters with estimates of their uncertainties (one-sigma standard deviation)
are given in this contribution. This work was performed within an IAEA Coordinated Research Project on Updating
the Photonuclear Data Library and generating a Reference Database for Photon Strength Functions [24]. The presented
database updates and extends the above-mentioned compilations for the GDR built on cold nuclear states. The param-
eters are calculated following the prescription of Ref. [17] by fitting Lorentz-like curves to photonuclear cross section
data using the least-squares method. For experimental data, the total photoabsorption cross sections retrieved from
the EXFOR database [25] or a combination of experimental partial cross sections best suited for approximating the
total photoabsorption cross section are used. The evaluated data of [26, 27] are also considered as experimental values.
Parameters are given for 144 isotopes from 6Li to 239Pu atomic nuclei and for 19 elements of natural isotopic composition
(in total 475 entries).
The updated values of the GDR parameters with their associated uncertainties (one-sigma standard deviation) are
given in the Tables 1 and 2. They were obtained by fitting the data with two different models of the GDR excitation: a
Standard Lorentzian (SLO) model and a Simplified version of the Modified Lorentzian (SMLO) approach [2, 3, 17, 35]
(see below Eqs. (2)-(5)). The updated tables include the following improvements with respect to the previous results
reported in Ref.[17]:
• GDR parameters were determined for 164 datasets, including the GDR parameters for 14 new isotopes and 13
natural elements, i.e. for 6Li, 7Li, 9Be, 108Pd, 112Sn, 114Sn, 122Sn, 151Eu, 152Gd, 154Gd, 158Gd, 185Re, 203Tl, 205Tl
and for natC, natMg, natCu, natRb, natSr, natPd, natAg, natCd, natSb, natBa, natRe, natIr, natU.
• GDR parameters were corrected for 23 datasets by revising the energy intervals of the fitting procedure.
• GDR parameters for 7 datasets, namely for isotopes 12C, 15N, natAr, natFe, 59Co,natZr were excluded due to the
poor quality of the fit of the experimental data.
Compared to the RIPL-3 Tables [3], the new tables include the following modifications:
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• GDR parameters were added for 271 datasets, including 24 new isotopes that were absent previously, i.e. 6Li, 7Li,
9Be, 10B, 65Zn, 108Pd, 109Ag, 112Sn, 114Sn, 122Sn, 151Eu, 152Gd, 154Gd, 158Gd, 176Hf, 185Re, 191Ir, 193Ir, 194Pt,
195Pt, 196Pt, 198Pt, 203Tl, 205Tl and 19 elements of natural composition: natC, natO, natMg, natSi, natS, natK,
natCa, natCu, natRb, natSr, natAg, natPd, natCd, natSb, natBa, natRe, natIr, natPb, natU.
• The GDR values for 40 datasets were corrected by revising the energy interval of fitting and modifying the uncer-
tainty estimates.
• The GDR parameters from 8 datasets, namely 15N, 19F, 26Mg, 51V, 59Co, 127I, 141Pr, 197Au were excluded due to
the poor quality of the fit to experimental data.
Figures 1–162 show the comparison between the experimental photonuclear cross sections and theoretical calculations
for a more extended range of gamma-ray energies (. 30 MeV) compared to those used in the fitting procedure. The
theoretical cross sections were calculated using the SLO and SMLO models for the GDR excitation, with parameters
taken from Tables 1 and 2, respectively, and including the quasi-deuteron photodisintegration. An estimate of the quality
of the description of the experimental data by the two fitted theoretical models is provided by the ratios of the least-
square deviations (Eq.(11)) of model SMLO to SLO which are calculated for the different gamma-ray energy intervals
and are also indicated in the Table A and in the graphs.
2. Theoretical basis and assumptions
A number of different simplified resonance shapes (consisting of one or a sum of the resonance components) is used
for the theoretical description of photoabsorption cross sections. The photonuclear data around the peaks of the GDR
can be fitted by Lorentz, Breit-Wigner and Gaussian functions equally well, but their low- and high- energy tails are a
different matter [28, 29]. Lorentz (GL) and Breit-Wigner (GBW ) shapes of the photoabsorption cross sections can be
derived from different theoretical approaches [30–35]. The Lorentzian shape can be transformed to Breit-Wigner,
GL(ε;E,Γ) ≡
ε2Γ2
(ε2 − E2)2 + (εΓ)2
=
γ2(ε)/4
(ε− E)2 + γ2(ε)/4
≡ GBW (ε;E, γ(ε)), (1)
but with shape width γ(ε)= (2ε/(ε+ E)) Γ which depends on photon energy ε, resonance energy E and width Γ of the
Lorentzian. In the neighborhood of the resonance energy, the width γ(ε) coincides with Γ, i.e. γ(ε ≃ E) ≃ Γ, however on
the wings of the resonance it differs. The Breit-Wigner shape GBW with arbitrary energy dependent width is sometimes
referred to as the Energy Dependent Breit-Wigner [28].
A Lorentz shape is preferable for fitting the photonuclear data because the standard Breit-Wigner expression is
obtained without account for time reversal invariance and is adequate for describing a strong resonance state when the
width is small with respect to the resonance energy [31, 32, 34]. These line shapes correspond to a nuclear response
function to an electromagnetic field which proceeds through the excitation of one strong collective state that exhausts
the EWSR. However, the photoabsorption and gamma-decay processes on the wings of the GDR are governed by the
excitation of states of a different nature and therefore, the fitting of experimental data by Lorentzians should be limited
to small energy ranges around the GDR peak [14, 16, 17] in order to obtain reliable values for the GDR parameters.
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In this contribution, the theoretical photoabsorption cross section σabs(εγ) for a photon with energy εγ is taken as a
sum of the terms corresponding to the GDR excitation given by σGDR(εγ) and the quasi-deuteron photodisintegration:
σabs(εγ) = σGDR(εγ) + σQD(εγ), (2)
where the component σQD(εγ) is a quasi-deuteron contribution, i.e., the photoabsorption cross section on a neutron-
proton pair [18, 36]. For a nucleus with N neutrons, Z protons and mass number A = N + Z, the latter term is equal
to
σQD(εγ) = 397.8
NZ
A
(εγ − 2.224)
3/2
ε3γ
φ(εγ) (3)
with εγ in MeV and σQD in units of mb. The function φ(εγ) accounts for the Pauli-blocking of the excited neutron-proton
pair in the nuclear medium
φ(εγ < 20 MeV) = exp(−73.3/εγ),
φ(20 < εγ < 140 MeV) = 8.3714× 10
−2 − 9.8343× 10−3εγ + 4.1222× 10
−4ε2γ −
−3.4762× 10−6ε3γ + 9.3537× 10
−9ε4γ ,
φ(εγ > 140 MeV) = exp(−24.2/εγ). (4)
The GDR component of the photoabsorption cross section σabs(εγ) is considered to be equal to the photoabsorption
cross section of electric dipole (E1) gamma-rays and is calculated within framework of two different Lorentzian models:
a Standard Lorentzian (SLO) model and a Simplified version of the Modified Lorentzian (SMLO) approach [2, 3, 17, 35].
For deformed nuclei, an approximation applied to axially deformed nuclei is adopted [2, 3, 17]. However, following Ref.
[16], some deformed nuclei are treated as spherical ones, in cases where the fit of the experimental data by the one-
component Lorentz curve has a lower χ2 per degree of freedom than the fit by a two-component Lorentzian. Assuming
axially symmetric shapes, the expression for σGDR is a sum of two Lorentz-like curves corresponding to collective
vibrations along and perpendicular to the axis of symmetry (jm = 2), respectively (for spherical nuclei jm = 1 or is
omitted)
σGDR(εγ) = σ
α
GDR(εγ) =
jm∑
j=1
σαGDR,j(εγ) = σTRKs
α
j · F
α
j (εγ), (5)
Fαj (εγ) ≡
2
pi
GL(εγ ;E
α
r,j ,Γ
α
j )
Γαj
=
2
pi
ε2γΓ
α
j
[ε2γ − (E
α
r,j)
2]2 + [εγΓαj ]
2
.
Here, Eαr,j , Γ
α
j are the resonance energy and shape width, respectively, of the j- mode of the giant dipole excitation
for SLO and SMLO models (α = SLO and SMLO). Factor sαj is the normalized contribution (”weight”) of the
Lorentzian component Fαj of model α to the GDR component of the photoabsorption cross section in terms of the
Thomas-Reiche-Kuhn (TRK) sum rule σTRK
σTRK = 60
NZ
A
= 15A(1− I2) [mb ·MeV], (6)
where I = (N − Z)/A is the neutron-proton asymmetry factor.
The width ΓSLOj does not depend on the gamma-ray energy and coincides with GDR width Γ
SLO
r,j , while Γ
SMLO
j is
given by a linear function of the gamma-ray energy
ΓSLOj = Γ
SLO
r,j = const, Γ
SMLO
j (εγ) = aj εγ . (7)
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In the SLO model, the quantities ESLOr,j , Γ
SLO
j = Γ
SLO
r,j and s
SLO
j are used as variables in the fitting procedure. In
the SMLO model, the parameters ESMLOr,j , aj , s
SMLO
j are determined by fitting, and the widths Γ
SMLO
r,j presented in
Table 2 are recalculated from obtained aj by the relationship Γ
SMLO
r,j = Γ
SMLO
j (εγ = E
SMLO
r,j ) = ajE
SMLO
r,j .
A resonance value σαr,j = σ
α
GDR,j(εγ = E
α
r,j) of the cross section component corresponding to the giant dipole vibration
along the j-axis at resonance energy εγ = E
α
r,j is equal to:
σαr,j =
2
pi
σTRKs
α
j /Γ
α
r,j, (8)
where Γαr,j = Γ
α
j (εγ = E
α
r,j) is width of j-component at corresponding resonance energy.
If integral of function Fαj over energy is equal to unity, F
α,int
j =
∫
∞
0
Fαj (εγ)dεγ = 1, the sum s
α = sα1 + s
α
2 of the
weights in Eq.(5) is, by definition, the energy weighted sum-rule in units of the TRK sum rule σTRK , and s
α
j is the
strength of the corresponding mode of the giant dipole excitation. The sα should be not exceed a value 1 + ∆,
sα =
∑
j
sαj ≤ 1 + ∆, ∆ ≈ 0.2÷ 0.3, (9)
where ∆ is the contribution of the velocity-dependent and exchange forces [37]. Note that the GDR exhausts the EWSR
by 84% only within the framework of the hydrodynamic approach to SLO model [33].
In the approximation of equally probable excitation of normal modes of the giant collective vibration, the weights
sj = s
α
j are equal to 

s1 = s/3; s2 = 2s/3, β > 0,
s1 = 2s/3; s2 = s/3, β < 0
(10)
because of twofold degeneration of the giant collective vibration, which is perpendicular to the axis of symmetry; s = sα.
The β is a parameter of quadrupole deformation and the subindex j = 1(2) in sj corresponds to the low (high) value
component of the GDR energy, respectively, i.e. Eαr,j=1 < E
α
r,j=2.
It should be mentioned that in SLO model FSLO,intj = 1 and the weights sj are the strengths of the GDR excitation
modes in units of the TRK sum rule. For the SMLO and other models with energy-increasing width, Fα,intj 6= 1 and the
factors sj can be interpreted to be the GDR strengths only approximately.
In this work a least-squares fitting procedure was employed, in which the data points were weighted according to the
inverse square of their uncertainties and a minimum value was sought for a least-square deviation χ2model:
χ2model =
1
Nf
N∑
i=1
(
σexp (εi)− σ
model
abs (εi)
)2
(∆σ (εi))
2
, (11)
where σmodelabs (εi) is the value of the theoretical cross section (2)-(5) with σGDR(εi) for model SLO or SMLO at gamma-
ray energy εi, σexp (εi) is the measured value for the total photoabsorption cross section with uncertainty ∆σ (εi) at that
energy, and Nf = N −Npar is the number of degrees of freedom for the data set fitted which is equal to the number N
of data points within the fitting interval minus the number Npar of fitted parameters (3 parameters for each Lorentz-like
curve).
If the EXFOR datafiles did not include experimental uncertainties, then they were taken into account according to
Ref. [17]. Specifically, two different estimations of errors are adopted in absence of experimental uncertainties to check
their impact on the determination of the GDR parameters: a 10% constant error and an energy-dependent error. The
former type of error is very often encountered in photoabsorption data files in the EXFOR database, while the latter
energy dependence was chosen to simulate the statistical error that is inversely proportional to the counting rate which
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is maximum near the GDR. Hence, the energy-dependent relative uncertainties were assumed to take minimum values
(10%) near the GDR peaks and maximum values (50%) on the GDR tails. For spherical nuclei, a triangular dependence
on gamma-energy was assumed, while for deformed nuclei a trapezoidal dependence with the GDR peaks as the top
corners of the trapezium.
For a given nuclide the data were fitted in an energy interval that was determined following the prescription of
Refs. [14–19]. The mid-position was chosen near the peak of the photoabsorption cross section and the interval was placed
within an energy range defined by the one-neutron and three-neutron separation energies, where the GDR strength is
expected to be dominant. Adjustments to this interval were made in cases where there were too few experimental data
points, in order to allow for a good fit to be obtained using a Lorentzian curve.
The minimization of the least-square deviation functional was performed by the CERN MINUIT package [38]. The
standard deviation of the parameters was estimated using the MINOS procedure of this code. The calculated mode
was defined by the following sequence of commands: SEEK 1000, MIGRAD 10000 0.000001, IMPROVE 100, HESSE 1,
MINOS 1.
3. Discussion and Conclusion
It should be noted that the energies Er,j , widths Γr,j and factors sj presented in Tables 1 and 2 are, in fact, the
parameters of Lorentz-like curves (Lorentz parameters) representing the best fit of the experimental photoabsorption
cross sections in the intervals that hold peak energies for the SLO and SMLO models, respectively.
Different studies mentioned in the previous section demonstrate that the Lorentzian parameters can be considered
as the GDR parameters or mean values of these parameters if the total photoabsorption cross-section is used in fitting
and GDR excitation is dominant photoabsorption mechanism.
The accuracy of the description of GDR parameters by Lorentz parameters of the photoabsorption cross section data
depends on many factors. Besides the well-known problems of the selection and verification of the experimental data and
estimating the contributions of emission cross sections of different particles to the total photoabsorption cross section,
there are also ambiguities in the theoretical description of the GDR component of the E1 photoabsorption cross section.
Namely, an unsolved problem with description of nuclear dissipation as well as the approximation of σGDR by one- or
two-component Lorentz-like curves (5) near the beta-stability valley is, as a rule, appropriate for rather heavy (A & 40)
spherical and axially deformed nuclei (155 . A . 190 or 225 . A . 250) for gamma-ray energies close to the GDR
energy.
Furthermore, additional physical effects should also be taken into account for the correct description of the photoab-
sorption in nuclei. The nuclear responses of the low-lying states (two-phonon states, pygmy dipole resonance) to the
E1 field have an impact on the photoabsorption at the low-energy wing of the GDR. The isospin splitting, the neutron
excess and the triaxial deformation can affect the shape of the photoabsorption cross section near the GDR and lead to
the splitting of the GDR. For medium-mass to heavy nuclei, these effects can be described effectively by an additional
broadening of the shape-line. But in some situations, isospin splitting and triaxiality of the nuclear shape have to be
considered explicitly in the formulas [28, 39–43].
From the tables 1,2 it can be seen that these uncertainties for GDR energy Er do not exceed ∼ 10%. The values
of width Γr and the factors sj are much more sensitive to the shape of the theoretical curve and their systematic
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uncertainties can be rather significant. The difference in the magnitude of the parameters obtained from fitting within
SLO and SMLO models can be considered as the systematic uncertainty due to ambiguity of the theoretical description
of complex mechanism of the GDR relaxation which as yet studied. However, the overall consistency between different
sets of parameters for the same nucleus in each table are, as a rule, rather good, while the variation of these parameters
can be attributed to systematic uncertainties affecting both measurements and the theoretical approach.
The set of the Lorentzian parameters in the first line (first entry) for each nuclide was determined using, as a rule, the
closest experimental data to the total photoabsorption cross sections near GDR and corresponds to minimal least-square
deviation in comparison with other entries. Therefore, the quantities in the first entries are the recommended GDR
parameters and are used in all our calculations presented below.
The quality of the description of the experimental photonuclear cross sections by the different models is considered
by means of the ratio of the least-square deviations (Eq.(11)) for models SMLO and SLO, Rci = χ
2
smlo/χ
2
slo, in different
intervals (∆εi). The lower index i indicates the comparison interval: i = f stands for fitting intervals ∆εf = εmin ≤
εγ ≤ εmax from the Tables 1,2 ; i = l for intervals of the GDR left tail ∆εl = ε0 ≤ εγ ≤ Er,1 and i = m for whole
intervals with the experimental data ∆εm = ε0 ≤ εγ ≤ 30 MeV with the energy ε0 of the first experimental data-point.
The factors Rci are indicated in the Graphs and are collected in the Table A. This table gives the ratios of the
arithmetic means of least-square values of models SMLO to SLO < χ2smlo > / < χ
2
slo > in different gamma-ray intervals
and for different sets of nuclei. Here, the isotopes from the mass-ranges 150 ≤A≤ 190 and 220 ≤ A ≤ 253 are named as
axially deformed nuclei. The parameters β of effective quadrupole deformation of nuclear surface were taken from file
”deflib.dat” packed in ”gamma-strength-analytic.tgz”, section GAMMA on http://www-nds.iaea.org/RIPL-2/. Nuclei
with β < 0.1 were assumed to be spherical.
Table A
The ratio of arithmetical means of least-square deviations for SMLO and SLO models < χ2(SMLO) > / < χ2(SLO) >
Intervals Nuclei
Spherical Spherical+Axially deformed All
∆εf 0.96 1.11 1.09
∆εl 0.71 0.73 0.76
∆εm 0.70 0.69 0.74
The curves in the graphs demonstrate that the low-energy tails of the photoabsorption cross sections within SLO
model are, as a rule, higher than the SMLO model and the experimental data. This means that excitations of low-energy
states (like pygmy dipole resonance) can not be described as additional peaks to SLO model without re-adjusting the
standard values of its GDR parameters that provided description of the GDR range of the photoabsorption cross sections.
As mentioned above, SMLO model is based on nuclear response with the GDR excitation and energy-dependent
width Γ(εγ) that is linearly increasing with gamma-ray energy. The expressions for energy-dependent widths whose
energy dependence increases with energy are based on a low-energy approximation of nucleon-nucleon collision cross
section in the nuclear medium [44, 45] and are not valid at high energies [46, 47]. Therefore SMLO model can not
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be used without modifications of the width above high gamma-ray energies ( 25-30 MeV) where the QD component is
dominant.
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Explanation of Tables
Table 1. Experimental values and uncertainties of GDR parameters within the standard Lorentzian
(SLO) approach
For experimental data in the fits are used the following cross sections: the total photoabsorption reaction cross section
σ(γ, abs), total photoneutron cross section σ(γ, sn) and inclusive photoneutron yield cross section σ (γ, xn) which includes
the multiplicity of neutrons emitted in each reaction event:
σ(γ, abs) = σ(γ, sn) + σ(γ, cp),
σ(γ, sn) = σ(γ, n) + σ(γ, np) + σ(γ, 2n) + σ(γ, 2np) + σ(γ, 3n) + ...+ σ(γ, F ),
σ(γ, cp) = σ(γ, p) + σ(γ, 2p) + ...+ σ(γ, d) + σ(γ, dp) + ...+ σ(γ, α) + ....,
σ (γ, xn) = σ (γ, 1nx) + 2σ (γ, 2nx) + 3σ (γ, 3nx) + ...+ ν¯σ (γ, F ) ,
where σ(γ, cp) is the photo-charged-particle reaction cross section, ν¯ is the average multiplicity of photofission neutrons.
When measured and evaluated data on the total photoabsorption cross section for a given nuclide were absent in the
database, the total photoneutron cross section σ(γ, sn) was taken instead of the photoabsorption cross section σ(γ, abs).
Such an approximation is valid if the contribution of the photo-charged-particle reaction cross sections is small. In
the absence of experimental EXFOR data for the σ(γ, sn), the total photoneutron cross section was evaluated as a
combination of the available experimental cross sections for the inclusive photoneutron yield cross section σ(γ, xn) and
photoneutron cross sections with ejection of more than one neutron. It is denoted as σId(γ, sn) with ”Id” for type of
experimental data used in fitting (see below). For experimental data without uncertainties in the EXFOR base, the
relative uncertainties were used either with constant value of 10% or as the energy-dependent quantities with minimal
values (10%) near the GDR peaks and maximal values (50%) on the GDR tails as described in Ref.[17] and Sect.2.
Throughout the table the italicized numbers refer to the uncertainties in the last digits of the quoted values.
The following designations are used in the table.
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Nucl The target studied (symbol); nat supra-index indicates a natural isotopic composition
Id Type of experimental data used in fitting:
0 - experimental σ(γ, abs) with experimental uncertainties;
1a - experimental σ(γ, abs) with constant uncertainties (10 %);
1b - experimental σ(γ, abs) with energy-dependent uncertainties;
2 - evaluated σ(γ, abs) with experimental uncertainties;
3a - evaluated σ(γ, abs) with constant uncertainties (10 %);
3b - evaluated σ(γ, abs) with energy-dependent uncertainties;
4 - experimental σ(γ, sn) with experimental uncertainties;
4a - experimental σ(γ, sn) with constant uncertainties (10 %);
4b - experimental σ(γ, sn) with energy-dependent uncertainties;
5 - evaluated σ(γ, sn) using experimental data with experimental uncertainties;
6 - composed σ(γ, sn) as a combination of selected experimental cross sections:
σ6(γ, sn) = (σ(γ, xn) + σ(γ, 1n))/2 with absolute uncertainties:
∆σ6(γ, sn) =
√
∆σ2(γ, xn) + ∆σ2(γ, 1n)/2 ;
7 - composed σ(γ, sn) as a combination of the experimental cross sections:
σ7(γ, sn) = σ(γ, xn)− σ(γ, 2n) with absolute uncertainties:
∆σ7(γ, sn) =
√
∆σ2(γ, xn) + ∆σ2(γ, 2n);
8 - composed σ(γ, sn) as a combination of selected experimental cross sections:
σ8(γ, sn) = σ(γ, 1n) + σ(γ, 2n) with absolute uncertainties:
∆σ8(γ, sn) =
√
∆σ2(γ, 1n) + ∆σ2(γ, 2n);
8a - experimental σ8(γ, sn) with constant uncertainties (10 %);
8b - experimental σ8(γ, sn) with energy-dependent uncertainties;
9 - composed σ(γ, sn) as a combination of selected experimental cross sections:
σ9(γ, sn) = σ(γ, 1n) + σ(γ, 2n) + σ(γ, 3n) with absolute uncertainties :
∆σ9(γ, sn) =
√
∆σ2(γ, 1n) + ∆σ2(γ, 2n) + ∆σ2(γ, 3n);
10 - composed σ(γ, sn) as a combination of selected experimental cross sections:
σ10(γ, sn) = σ(γ, 1n) + σ(γ, 2n) + σ(γ, f) with absolute uncertainties:
∆σ10(γ, sn) =
√
∆σ2(γ, 1n) + ∆σ2(γ, 2n) + ∆σ2(γ, f);
11 - composed σ(γ, sn) as a combination of selected experimental cross sections:
σ11(γ, sn) = (σ(γ, xn) + σ(γ, 1n) + σ(γ, f))/2 with absolute uncertainties:
∆σ11(γ, sn) =
√
∆σ2(γ, xn) + ∆σ2(γ, 1n) + ∆σ2(γ, f)/2;
12 - experimental σ(γ, 1n) with experimental uncertainties.
13 - experimental σ(γ, xn) with experimental uncertainties;
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Table 1 (continued)
Er,j , Γr,j, sj parameters of energy, width and weight of Lorentz curves fitted to the corresponding photoabsorption
cross sections within the indicated fitting interval. Notation ’spherical’ (j=1) implies that a one
component Lorentz curve gives a better fit to the data that a two-component one, and ’axially
deformed’ (j=1,2) implies the opposite; the values of TRK sum rule for 208Pb are used for natPb.
Er,1 energy of the first component of the GDR with uncertainty (one-sigma standard deviation), MeV.
Γr,1 width of the first component of the GDR with uncertainty (one-sigma standard deviation), MeV.
s1 weight of the first component of the GDR with uncertainty (one-sigma standard deviation).
Er,2 energy of the second component of the GDR with uncertainty (one-sigma standard deviation), MeV.
Γr,2 width of the second component of the GDR with uncertainty (one-sigma standard deviation), MeV.
s2 weight of the second component of the GDR with uncertainty (one-sigma standard deviation).
s sum of weights of the first and second component of the GDR (s = s1 + s2) with uncertainty
(one-sigma standard deviation).
εmin (εmax) lower (upper) energy limit of fitting interval, MeV.
Ref Short references on the experimental data used in the fit.
Table 2. Experimental values and uncertainties of GDR parameters within the modified Lorentzian
(SMLO) approach
Same as for Table 1.
Table 3. References to experimental and evaluated cross section data taken from EXFOR
Nucl The target studied (symbol); nat supra-index indicates a natural isotopic composition.
Id Type of experimental data used in fitting (without a letter indicating the method of uncertainty
estimation employed; with the letters a, b : Ida - calculations with constant uncertainties (10 %)
and Idb - calculations with energy-dependent uncertainties). See the explanation for Table 1.
Reaction Type of reaction.
Ref Short references on the experimental data.
EXFOR EXFOR 8-digit entry & subentry number.
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Explanation of Graphs
In the graphs presented comparison of experimental photonuclear cross sections near the GDR region from EXFOR
database and theoretical calculations for the nuclei from 6Li to 239Pu.
For experimental data, the photoabsorption cross section σ(γ, abs) and total photoneutron cross section σ(γ, sn) were
used as it is described in the section “Explanation of Tables”. Short reference for experimental data is indicated in the
graphs in accordance with the section “References used in the Tables”. The type of experimental data (ID index) for
given nuclide corresponds to that in the first line of the Tables 1,2. These markers allow to locate entry and subentry
numbers of EXFOR datafile by the use of information in the Table 3.
The theoretical calculations were performed using Eqs. (2)-(5) with allowance for components of the GDR excitation
within SLO and SMLO models and contribution of quasi-deuteron photodisintegration. The theoretical curves are shown
for more extended range of gamma-ray energies from 5 to 30 MeV when compared to fitting intervals.
The following designations are used in the graphs.
Title descriptor above the figure.
Notations of the photonuclear reaction type and irradiated target nucleus.
Coordinate axes.
Incident gamma-ray energy in units of MeV is indicated as an abscissa; the cross section in units of mb is indicated
as an ordinate.
Vertical short lines.
Two lines normally to the x- coordinate show the energy interval εγ from εmin to εmax were fitting procedure was
performed.
Rcf , Rcl, Rcm.
The Rci = χ
2
smlo/χ
2
slo is ratio of the least-square deviations (Eq.(11)) in interval (∆εi) indexed by i: i = f stands
for fitting intervals ∆εf = εmin ≤ εγ ≤ εmax from the Tables 1,2 ; i = l for intervals of the GDR left tail ∆εl =
ε0 ≤ εγ ≤ Er,1 and i = m for whole intervals with the experimental data ∆εm = ε0 ≤ εγ ≤ 30 MeV with the energy ε0
of the first experimental data-point.
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Table 1
Experimental values and uncertainties of GDR parameters within Standard Lorentzian (SLO) approach.
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
6Li 2 23.69 16 5.26 79 0.341 31 0.341 31 21.5 - 27.0 1986Var
4 12.18 5 11.58 1 0.334 150 0.334 4 5.6 - 24.7 1965Be1
7Li 0 18.59 21 16.28 116 0.907 51 0.907 51 13.2 - 25.6 1985Ahr
2a 16.39 11 16.03 42 0.858 22 0.858 22 13.5 - 25.0 1986Var
2b 16.40 11 16.03 42 0.858 22 0.858 22 13.5 - 25.0 1986Var
4a 16.34 7 10.42 24 0.236 4 0.236 4 10.1 - 24.7 1973Bra
4b 16.26 10 11.17 41 0.248 7 0.248 7 10.1 - 24.7 1973Bra
9Be 0 23.75 10 9.47 33 0.577 17 0.577 17 17.5 - 26.0 1975Ahr
10B 4a 21.72 10 9.08 16 0.441 8 0.441 8 8.5 - 24.9 1987Ahs
4b 22.54 32 10.81 63 0.518 26 0.518 26 8.5 - 24.9 1987Ahs
12C 0 22.86 2 3.61 7 0.671 10 0.671 10 20.1 - 25.0 1969Bez
1 22.88 2 3.06 1 0.573 70 0.573 10 13.2 - 24.0 1975Ahr
3a 23.14 5 2.89 11 0.546 13 0.546 13 20.2 - 25.0 2002Ish
3b 23.09 7 2.95 15 0.549 21 0.549 21 20.2 - 25.0 2002Ish
4 22.79 7 3.62 28 0.494 27 0.494 27 14.0 - 24.9 1963Bur
13C 3a 24.60 13 8.43 41 0.868 22 0.868 22 14.5 - 29.0 2002Ish
3b 24.40 17 7.70 63 0.828 36 0.828 36 14.5 - 29.0 2002Ish
14C 3a 15.41 26 5.82 90 0.333 47 26.13 15 7.78 92 0.483 46 0.816 66 14.5 - 30.0 2002Ish
3b 16.68 57 3.10 67 0.177 23 25.87 17 6.84 84 0.490 46 0.667 51 9.0 - 30.0 2002Ish
natC 0 23.12 2 4.19 6 0.705 7 0.705 7 19.5 - 25.6 1985Ahr
0 23.38 1 4.17 4 0.728 5 0.728 5 19.0 - 26.0 1975Ahr
0 23.14 2 4.03 7 0.678 8 0.678 8 19.1 - 25.8 1972Ahr
1a 23.61 11 2.56 17 0.442 13 0.442 13 19.1 - 26.0 1965Wyc
1b 24.04 20 3.40 36 0.480 27 0.480 27 19.1 - 26.0 1965Wyc
14N 0 23.05 3 6.95 13 1.193 16 1.193 16 18.2 - 28.0 1969Bez
3a 23.39 8 4.83 17 0.729 15 0.729 15 15.0 - 28.0 2002Ish
3b 23.13 18 4.83 35 0.725 47 0.725 47 15.0 - 28.0 2002Ish
15N 3a 24.78 26 12.82 63 1.242 56 1.242 56 14.5 - 28.0 2002Ish
3b 24.96 39 12.47 134 1.259 111 1.259 111 14.5 - 28.0 2002Ish
16O 0 23.70 4 5.36 12 0.981 16 0.981 16 18.1 - 26.0 1975Ahr
0 23.66 4 5.44 12 0.985 16 0.985 16 18.2 - 25.9 1972Ahr
0 23.37 4 5.54 14 0.957 19 0.957 19 18.5 - 26.0 1969Bez
0 22.92 5 4.73 17 1.021 28 1.021 28 18.9 - 25.9 1963Bur
1a 23.92 10 2.58 11 0.444 15 0.444 15 18.2 - 25.6 1965Wyc
1b 24.04 13 2.90 18 0.469 22 0.469 22 18.2 - 25.6 1965Wyc
3a 23.71 7 3.98 12 0.762 17 0.762 17 18.2 - 26.0 2002Ish
3b 23.89 11 4.59 23 0.820 29 0.820 29 18.2 - 26.0 2002Ish
17O 3a 23.40 10 5.48 31 0.739 24 0.739 24 18.5 - 26.5 2002Ish
3b 23.38 13 5.57 49 0.740 36 0.740 36 18.5 - 26.5 2002Ish
18O 3a 19.08 14 2.12 57 0.064 18 24.10 16 5.25 83 0.417 49 0.481 52 18.5 - 26.0 2002Ish
natO 0 23.60 4 5.82 12 1.031 15 1.031 15 18.9 - 27.9 1985Ahr
0 23.84 3 6.08 9 1.101 12 1.101 12 18.6 - 27.8 1975Ahr
19F 3a 21.61 36 12.57 7 1.152 580 1.152 67 10.0 - 24.0 2002Ish
23Na 0 17.43 13 3.10 42 0.175 35 21.13 10 4.51 52 0.555 63 0.730 72 14.2 - 23.0 1981Ish
1a 19.56 27 6.99 65 0.516 50 24.77 14 2.81 85 0.135 41 0.650 65 14.5 - 25.9 1965Wyc
1b 19.76 30 7.55 90 0.549 63 24.80 13 2.45 77 0.112 37 0.661 73 14.5 - 25.9 1965Wyc
3a 17.45 15 3.08 33 0.178 34 20.98 12 4.34 49 0.492 55 0.670 65 14.3 - 23.0 2002Ish
3b 17.39 22 2.90 69 0.161 48 20.94 14 4.55 59 0.519 71 0.680 86 14.3 - 23.0 2002Ish
4 17.88 9 4.59 21 0.151 11 24.34 20 9.22 55 0.368 25 0.518 27 12.6 - 25.7 1971Alv
24Mg 0 19.51 12 2.71 40 0.253 58 23.88 36 8.86 144 0.974 163 1.227 173 16.5 - 27.0 1966Dol
3a 19.81 5 2.72 12 0.359 17 24.42 9 4.76 34 0.416 27 0.775 32 16.3 - 27.0 2003Var
3b 19.79 6 2.98 18 0.383 24 24.54 9 4.85 44 0.415 36 0.798 43 16.3 - 27.0 2003Var
3a 19.88 7 2.81 18 0.371 26 24.69 11 4.74 58 0.451 46 0.822 53 15.2 - 27.0 2002Ish
3b 19.85 7 2.79 19 0.373 25 24.71 10 4.69 53 0.451 44 0.824 50 15.2 - 27.0 2002Ish
25Mg 3a 22.06 10 6.09 15 0.894 20 0.894 20 9.0 - 24.2 2002Ish
3b 22.09 16 6.30 30 0.902 34 0.902 34 9.0 - 24.2 2002Ish
4 23.26 22 9.56 44 0.947 52 0.947 52 14.1 - 23.9 1971Alv
26Mg 3a 17.38 5 2.15 17 0.144 11 23.64 8 7.25 31 1.149 38 1.294 39 16.1 - 26.5 2003Var
3b 17.37 12 1.68 29 0.113 17 23.58 8 7.75 37 1.222 45 1.335 48 16.1 - 26.5 2003Var
3a 17.48 11 1.89 33 0.117 19 23.65 18 6.93 64 1.023 74 1.140 77 16.4 - 26.0 2002Ish
3b 17.50 24 1.41 50 0.088 27 23.61 19 7.47 76 1.095 89 1.183 93 16.4 - 26.0 2002Ish
4 17.42 3 2.53 11 0.164 7 22.86 12 5.05 29 0.428 27 0.592 27 16.0 - 25.7 1971Fu2
natMg 1a 22.55 21 7.97 37 0.726 26 0.726 26 15.1 - 26.6 1965Wyc
1b 20.08 16 4.04 36 0.499 31 0.499 31 15.1 - 26.6 1965Wyc
27Al 0 20.73 8 7.45 26 1.128 30 1.128 30 14.0 - 24.1 1985Ahr
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Table 1 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
0 20.71 6 7.57 20 1.138 23 1.138 23 14.2 - 24.4 1975Ahr
0 20.85 6 7.19 22 1.078 24 1.078 24 14.2 - 24.4 1972Ahr
0 20.84 6 7.50 19 1.122 23 1.122 23 14.2 - 24.4 1975Ahr
3a 20.58 7 4.46 11 0.772 16 0.772 16 14.2 - 23.0 2002Ish
4 20.77 2 5.96 4 0.328 2 0.328 2 14.0 - 24.4 1966Fu1
28Si 3a 19.81 12 2.56 20 0.371 73 21.81 16 3.15 36 0.474 89 0.845 115 16.7 - 23.0 2003Var
3b 19.73 21 2.24 86 0.238 183 21.56 36 4.03 68 0.676 236 0.914 299 16.7 - 23.0 2003Var
3a 18.84 13 1.57 19 0.152 32 20.95 10 3.01 19 0.515 41 0.667 52 16.8 - 23.0 2002Ish
3b 19.05 32 1.82 57 0.158 86 20.93 22 3.48 30 0.548 100 0.706 131 16.8 - 23.0 2002Ish
29Si 3a 20.70 8 5.60 17 0.810 19 0.810 19 14.2 - 23.0 2002Ish
3b 20.73 12 5.76 34 0.821 32 0.821 32 14.2 - 23.0 2002Ish
30Si 3a 20.86 13 7.40 31 0.767 27 0.767 27 14.2 - 23.0 2002Ish
3b 20.91 19 7.51 58 0.778 48 0.778 48 14.2 - 23.0 2002Ish
natSi 0 20.35 3 4.53 9 0.871 18 25.16 19 2.86 67 0.112 25 0.983 31 16.4 - 25.8 1975Ahr
32S 0 19.51 8 4.83 31 0.560 25 0.560 25 14.7 - 23.0 1968Dol
3a 21.17 9 5.08 12 0.967 25 0.967 25 14.4 - 23.0 2002Ish
3b 21.51 14 5.67 30 1.082 50 1.082 50 14.4 - 23.0 2002Ish
34S 0 20.89 47 9.61 77 1.501 149 1.501 149 12.0 - 25.0 1986Ass
3a 21.13 10 12.58 36 1.755 41 1.755 41 14.1 - 25.1 2003Var
3b 21.57 19 11.07 63 1.652 82 1.652 82 12.3 - 25.1 2003Var
3a 21.29 11 6.43 3 1.094 190 1.094 27 11.0 - 25.0 2002Ish
3b 21.57 22 7.29 8 1.191 620 1.191 79 11.0 - 25.0 2002Ish
natS 0 20.31 10 5.48 37 0.858 44 0.858 44 17.2 - 23.6 1965Wyc
40Ar 3a 19.86 15 9.12 31 1.372 36 1.372 36 10.5 - 25.0 2002Ish
3b 20.12 37 10.65 87 1.471 103 1.471 103 10.5 - 25.0 2002Ish
natK 13 21.12 2 6.89 8 0.418 4 0.418 4 16.0 - 25.9 1974Ve1
40Ca 0 20.58 11 6.23 46 1.709 92 1.709 92 17.2 - 23.7 1966Dol
3a 20.12 5 5.08 20 1.198 27 1.198 27 17.2 - 24.0 2003Ero
3b 20.06 10 5.10 33 1.197 54 1.197 54 17.2 - 24.0 2003Ero
42Ca 3a 20.11 10 8.07 40 1.455 50 1.455 50 15.2 - 23.0 2003Ero
3b 20.23 16 7.63 68 1.426 101 1.426 101 15.2 - 23.0 2003Ero
44Ca 3a 19.60 18 11.33 76 1.732 78 1.732 78 15.5 - 26.0 2003Ero
3b 19.95 33 10.39 97 1.603 123 1.603 123 12.5 - 26.0 2003Ero
48Ca 0 19.70 14 6.23 90 1.474 180 1.474 180 17.9 - 21.6 1987OKe
3a 19.75 13 7.11 55 1.353 66 1.353 66 15.5 - 23.0 2003Ero
3b 19.62 22 6.60 85 1.293 128 1.293 128 15.5 - 23.0 2003Ero
natCa 0 20.06 2 4.89 7 1.205 12 1.205 12 15.1 - 24.0 1975Ahr
0 19.93 3 4.89 8 1.163 14 1.163 14 15.2 - 24.0 1972Ahr
0 19.59 3 4.61 9 1.032 13 1.032 13 15.0 - 24.0 1968Bez
1a 20.52 8 3.32 15 0.674 17 0.674 17 15.4 - 24.0 1965Wyc
1b 20.29 12 3.22 24 0.668 31 0.668 31 15.4 - 24.0 1965Wyc
2 19.98 4 4.82 2 1.128 110 1.128 19 9.4 - 24.0 1985Ahr
46Ti 3a 19.96 8 6.92 19 1.246 22 1.246 22 13.2 - 25.0 2002Ish
3b 19.79 20 7.54 52 1.282 73 1.282 73 13.2 - 25.0 2002Ish
48Ti 3a 19.78 17 8.42 53 1.179 56 1.179 56 14.5 - 23.0 2002Ish
3b 19.90 38 9.21 1.24 1.248 150 1.248 150 14.5 - 23.0 2002Ish
51V 4 17.90 6 4.55 14 0.569 36 21.26 13 4.37 76 0.239 52 0.808 63 14.1 - 22.9 1962Fu1
3a 17.71 13 3.46 1.14 0.279 179 22.03 59 11.41 185 1.739 392 2.018 431 15.2 - 25.0 2003Var
3b 17.76 23 4.08 1.52 0.447 349 22.37 60 8.83 473 1.292 827 1.739 898 15.2 - 25.0 2003Var
4a 17.36 4 2.84 6 0.332 7 19.93 2 1.10 5 0.143 6 0.475 9 11.0 - 24.5 1969Gor
4b 18.38 2 3.93 5 0.597 6 110.63 19790 47.90 7379 0.000 141 0.597 141 11.0 - 24.5 1969Gor
52Cr 3a 19.16 7 6.19 20 1.020 22 1.020 22 14.3 - 23.0 2002Ish
3b 19.24 18 6.88 51 1.068 66 1.068 66 14.3 - 23.0 2002Ish
4a 18.24 4 5.04 9 0.791 11 0.791 11 14.1 - 23.0 1969Gor
4b 18.55 5 5.91 14 0.929 20 0.929 20 14.1 - 23.0 1969Gor
55Mn 4 16.43 6 2.95 32 0.153 31 19.77 17 8.61 43 0.860 59 1.013 67 14.0 - 23.0 1979Al2
4 16.87 14 3.26 44 0.305 94 19.80 41 6.49 71 0.677 129 0.982 159 14.1 - 22.8 1974Car
4a 15.96 8 3.76 18 0.323 31 18.91 11 5.00 21 0.446 36 0.769 47 10.1 - 23.0 1970Is1
4b 15.97 8 3.78 19 0.329 35 18.93 12 4.94 31 0.438 45 0.767 57 10.1 - 23.0 1970Is1
54Fe 0 19.35 8 5.50 28 1.570 49 1.570 49 16.0 - 23.0 1978Nor
59Co 4 16.43 7 2.73 37 0.138 39 18.64 20 7.31 31 0.747 52 0.885 65 14.0 - 20.9 1979Al2
4 15.35 11 3.00 50 0.260 86 18.21 30 5.93 73 0.674 126 0.934 152 14.1 - 22.8 1964Baz
4a 16.21 4 2.79 18 0.169 21 18.83 8 6.48 11 0.724 26 0.893 34 12.1 - 24.0 1969Gor
4b 16.21 4 2.79 18 0.169 20 18.83 8 6.49 11 0.725 26 0.893 33 12.1 - 24.0 1969Gor
58Ni 3a 18.78 5 5.57 15 0.885 14 0.885 14 14.1 - 22.0 2003Var
3b 18.66 10 5.50 30 0.873 38 0.873 38 14.1 - 22.0 2003Var
3a 18.98 10 6.50 32 0.987 32 0.987 32 14.4 - 22.0 2002Ish
22
Table 1 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
3b 18.74 20 6.18 63 0.945 78 0.945 78 14.4 - 22.0 2002Ish
4 18.26 6 6.95 17 0.294 6 0.294 6 12.2 - 21.8 1974Fu3
4 18.79 2 7.92 6 0.401 3 0.401 3 14.1 - 22.0 1970Gor
60Ni 3a 16.69 18 3.47 41 0.382 104 19.57 28 5.26 62 0.656 137 1.038 172 12.1 - 21.0 2003Var
3b 16.46 19 2.69 96 0.211 143 19.05 43 5.93 80 0.870 204 1.080 249 12.1 - 21.0 2003Var
4 16.30 9 2.45 70 0.147 85 18.49 39 6.26 48 0.592 120 0.739 147 14.0 - 20.9 1974Fu3
4 16.56 6 2.54 14 0.168 17 19.13 8 5.15 8 0.508 18 0.675 24 11.4 - 22.0 1970Gor
63Cu 3a 16.43 28 4.84 72 0.646 213 20.15 34 5.52 289 0.456 333 1.102 395 14.0 - 21.0 2003Var
3b 16.35 64 4.59 2.57 0.566 742 20.12 101 6.75 1042 0.602 1362 1.168 1551 14.0 - 21.0 2003Var
3a 16.28 50 3.70 238 0.400 592 20.23 90 7.23 958 0.790 1349 1.190 1474 14.5 - 21.0 2002Ish
3b 16.29 58 3.80 279 0.424 666 20.26 102 6.84 1084 0.737 1511 1.161 1651 14.5 - 21.0 2002Ish
4 16.25 10 4.64 31 0.469 53 19.62 19 4.47 120 0.191 69 0.660 87 14.2 - 20.7 1964Fu1
5 16.19 34 2.39 224 0.107 171 17.93 171 11.36 505 0.891 253 0.997 306 14.2 - 20.7 2016Va1
6 16.72 10 4.17 16 0.460 42 19.08 15 3.43 40 0.166 41 0.626 59 14.0 - 21.0 1968Su1
65Cu 3a 16.92 7 8.09 38 1.139 37 1.139 37 14.2 - 21.0 2003Var
3b 16.85 26 7.46 119 1.079 154 1.079 154 14.2 - 21.0 2003Var
3a 17.14 22 10.27 150 1.537 176 1.537 176 14.5 - 21.0 2002Ish
3b 16.96 37 8.31 206 1.317 277 1.317 277 14.5 - 21.0 2002Ish
4 16.68 6 6.78 27 0.822 27 0.822 27 14.2 - 19.9 1964Fu1
5 17.02 18 8.71 80 1.030 71 1.030 71 14.2 - 20.9 2016Va1
natCu 1a 18.12 10 5.61 19 0.919 22 0.919 22 14.4 - 24.9 1965Wyc
1b 17.90 25 6.14 68 0.965 91 0.965 91 14.4 - 24.9 1965Wyc
4 17.24 4 8.12 16 0.899 12 0.899 12 14.2 - 24.7 1964Ful
4a 17.17 8 9.97 31 1.460 35 1.460 35 14.1 - 25.0 1970Is2
4b 17.03 7 8.24 39 1.248 48 1.248 48 14.1 - 25.0 1970Is2
4a 15.16 103 12.81 151 1.613 223 1.613 223 14.6 - 23.2 1968Tom
4b 14.98 149 13.44 306 1.696 421 1.696 421 14.6 - 23.2 1968Tom
64Zn 8 16.23 13 3.25 48 0.220 74 19.16 25 5.91 89 0.533 119 0.753 140 14.0 - 20.8 1976Ca1
65Zn 1a 16.17 11 3.06 44 0.173 47 19.04 21 6.50 34 0.585 62 0.758 78 12.0 - 21.0 2003Rod
1b 16.21 22 3.32 97 0.208 127 19.16 45 6.12 126 0.529 188 0.737 227 12.0 - 21.0 2003Rod
70Ge 0 15.16 18 5.92 45 1.432 81 1.432 81 10.0 - 20.0 1975Mcc
8 16.76 8 7.55 34 1.006 35 1.006 35 13.1 - 20.8 1976Ca1
72Ge 0 17.88 16 5.71 39 1.409 70 1.409 70 10.0 - 24.0 1975Mcc
8 16.63 6 7.48 25 1.173 30 1.173 30 13.1 - 20.8 1976Ca1
74Ge 8 14.51 11 2.01 81 0.074 55 17.03 27 7.97 49 1.158 108 1.232 121 13.1 - 20.8 1976Ca1
0 14.49 149 3.47 323 0.151 320 16.99 77 7.72 209 1.383 425 1.533 532 12.0 - 20.0 1975Mcc
76Ge 8 15.48 38 4.37 211 0.381 462 18.87 228 10.99 242 1.104 595 1.485 753 13.1 - 20.8 1976Ca1
0 16.40 16 7.04 43 1.140 108 24.63 107 10.86 346 0.748 296 1.888 315 10.0 - 24.0 1975Mcc
75As 4 14.98 13 3.66 53 0.217 82 17.59 28 7.12 39 0.760 109 0.977 136 13.1 - 20.9 1969Be1
8 15.19 29 4.43 102 0.419 273 18.12 80 7.66 126 0.819 353 1.238 446 13.1 - 20.8 1976Ca1
76Se 0 15.67 8 6.33 32 1.337 50 1.337 50 13.1 - 19.7 1978Gur
8 16.69 8 9.38 40 1.398 48 1.398 48 13.1 - 20.8 1976Ca1
78Se 8 14.97 16 3.91 61 0.376 113 18.42 28 6.19 100 0.671 161 1.047 197 13.1 - 20.8 1976Ca1
80Se 5 16.60 6 6.80 25 1.255 35 1.255 35 13.1 - 20.0 2016Va1
8 16.16 11 5.51 36 1.004 63 1.004 63 13.1 - 17.0 1976Ca1
82Se 0 16.00 5 5.68 21 1.308 35 1.308 35 13.1 - 19.9 1978Gur
8 16.63 5 5.80 17 1.125 24 1.125 24 13.1 - 20.8 1976Ca1
natRb 4 16.73 2 4.25 4 1.012 9 1.012 9 10.6 - 17.9 1971Lep
natSr 4 16.79 1 4.32 4 1.079 8 1.079 8 10.9 - 17.9 1971Lep
89Y 4 16.74 1 4.23 3 1.135 7 1.135 7 14.0 - 19.0 1971Le1
3a 16.80 6 4.49 28 1.253 55 1.253 55 15.3 - 19.0 2003Var
3b 16.80 22 4.50 101 1.255 255 1.255 255 15.3 - 19.0 2003Var
4 17.52 1 4.61 4 0.376 3 0.376 3 15.3 - 19.0 1999Bel
4 16.78 1 3.92 2 0.861 3 0.861 3 14.0 - 18.9 1967Be2
12 16.83 3 3.68 8 0.893 16 0.893 16 14.0 - 18.1 1972You
90Zr 3a 16.82 5 3.99 23 1.192 47 1.192 47 14.9 - 18.5 2003Var
3b 16.79 15 3.85 62 1.164 164 1.164 164 14.9 - 18.5 2003Var
4 16.84 2 4.10 8 0.958 15 0.958 15 15.0 - 18.5 1972Ask
4 16.84 1 3.99 3 0.861 5 0.861 5 14.0 - 18.9 1967Be2
8 16.73 1 4.14 3 1.025 6 1.025 6 14.0 - 19.0 1971Le1
91Zr 4 16.58 2 4.17 7 0.892 10 0.892 10 14.0 - 18.9 1967Be2
5 16.58 8 4.12 30 0.884 42 0.884 42 14.0 - 18.9 2015Var
92Zr 4 16.26 2 4.64 9 0.885 12 0.885 12 14.0 - 18.9 1967Be2
94Zr 4 16.21 2 5.25 11 0.956 15 0.956 15 14.0 - 18.9 1967Be2
5 16.35 10 5.18 48 0.993 64 0.993 64 14.0 - 19.0 2015Var
93Nb 8 16.58 1 4.95 6 1.132 10 1.132 10 14.0 - 19.0 1971Le1
92Mo 3a 17.16 6 4.68 22 1.287 42 1.287 42 14.4 - 19.0 2003Var
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Table 1 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
3b 17.10 14 4.34 55 1.227 135 1.227 135 14.4 - 19.0 2003Var
4 16.82 1 4.11 4 0.756 5 0.756 5 14.0 - 18.9 1974Be3
4a 16.55 4 5.03 21 0.944 27 0.944 27 14.5 - 19.0 1970Is3
4b 16.51 4 4.99 26 0.950 36 0.950 36 14.5 - 19.0 1970Is3
94Mo 4 16.53 2 5.12 5 1.113 8 1.113 8 9.6 - 18.9 1974Be3
96Mo 4 16.11 4 5.64 15 1.155 29 1.155 29 13.2 - 17.0 1974Be3
98Mo 4 15.79 3 5.90 16 1.211 24 1.211 24 13.2 - 18.9 1974Be3
4a 15.54 5 5.32 21 1.300 33 1.300 33 13.1 - 19.0 1970Is3
4b 15.53 9 5.44 37 1.346 72 1.346 72 13.1 - 19.0 1970Is3
100Mo 9 15.72 3 7.68 14 1.404 19 1.404 19 12.1 - 20.0 1974Be3
103Rh 3a 16.24 7 7.49 39 1.486 57 1.486 57 13.1 - 19.0 2003Var
3b 16.23 17 7.60 81 1.500 138 1.500 138 13.1 - 19.0 2003Var
4 16.14 3 7.22 17 1.414 26 1.414 26 13.2 - 18.9 1974Le1
4 16.55 18 5.92 9 1.576 360 1.576 86 10.0 - 19.0 1962Bog
108Pd 0 14.97 43 5.42 46 0.771 263 18.13 36 4.03 285 0.413 382 1.184 464 10.0 - 19.0 1969Dea
natPd 4 15.89 3 6.30 9 1.279 16 1.279 16 10.2 - 17.8 1971Lep
107Ag 4 15.83 4 6.49 12 1.193 17 1.193 17 9.5 - 19.0 1969Ish
4 15.89 4 6.65 18 0.986 23 0.986 23 13.1 - 18.7 1969Be1
4a 15.68 6 5.56 3 1.384 180 1.384 32 10.0 - 19.0 1962Bog
4b 15.60 9 5.43 5 1.343 220 1.343 48 10.0 - 19.0 1962Bog
109Ag 4 13.54 19 3.49 167 0.275 165 16.62 18 4.41 46 0.490 124 0.765 206 13.1 - 19.0 1969Ish
natAg 4 16.06 2 7.33 8 1.441 12 1.441 12 13.2 - 18.9 1971Lep
natCd 4 15.77 1 5.70 4 1.227 7 1.227 7 10.2 - 17.8 1971Lep
115In 4 15.72 1 5.57 6 1.273 10 1.273 10 13.2 - 17.8 1974Le1
4 15.63 1 5.22 5 1.285 10 1.285 10 13.1 - 17.8 1969Fu1
4 15.39 14 4.67 7 1.374 270 1.374 69 10.0 - 18.0 1962Bog
5 15.53 6 4.79 28 1.180 47 1.180 47 13.1 - 17.8 2013Var
112Sn 4 15.62 5 5.01 3 1.246 130 1.246 25 10.9 - 18.0 1974Sor
5 15.63 5 5.30 23 1.300 43 1.300 43 13.1 - 18.0 2009Var
114Sn 4 15.82 4 6.08 19 1.378 36 1.378 36 13.1 - 18.0 1975Sor
5 15.77 4 5.91 18 1.337 34 1.337 34 13.1 - 18.0 2009Var
116Sn 4 15.55 1 5.06 6 1.254 11 1.254 11 13.1 - 17.9 1974Le1
4 15.67 2 4.17 7 1.017 11 1.017 11 13.0 - 18.0 1969Fu1
4a 15.73 3 5.59 13 1.299 25 1.299 25 13.1 - 18.0 1975Sor
4b 15.73 3 5.61 14 1.304 26 1.304 26 13.1 - 18.0 1975Sor
5 15.58 1 4.73 3 1.162 6 1.162 6 13.1 - 18.0 2009Var
117Sn 4 15.64 2 5.02 9 1.181 17 1.181 17 13.2 - 17.8 1974Le1
4 15.65 1 5.00 6 1.153 9 1.153 9 13.1 - 17.9 1969Fu1
4a 15.60 3 5.16 13 1.216 25 1.216 25 13.1 - 18.0 1975Sor
4b 15.63 4 5.27 16 1.242 33 1.242 33 13.1 - 18.0 1975Sor
5 15.64 1 4.98 3 1.166 5 1.166 5 13.1 - 18.0 2009Var
118Sn 4 15.43 1 4.84 6 1.221 11 1.221 11 13.1 - 17.9 1974Le1
4 15.59 1 4.75 4 1.097 7 1.097 7 13.1 - 17.9 1969Fu1
4a 15.37 4 6.02 19 1.478 40 1.478 40 13.1 - 18.0 1974Sor
4b 15.38 4 6.08 23 1.491 50 1.491 50 13.1 - 18.0 1974Sor
5 15.48 1 4.56 2 1.086 3 1.086 3 13.1 - 18.0 2009Var
119Sn 4 15.53 2 4.78 6 1.085 11 1.085 11 13.0 - 17.9 1969Fu1
4a 14.74 3 4.75 13 0.971 21 0.971 21 13.1 - 17.9 1975Sor
4b 14.72 4 4.60 16 0.945 29 0.945 29 13.1 - 17.9 1975Sor
5 15.58 1 5.23 5 1.190 8 1.190 8 13.1 - 18.0 2009Var
120Sn 4 15.37 1 5.08 6 1.295 12 1.295 12 13.1 - 17.9 1974Le1
4 15.40 1 4.86 4 1.219 8 1.219 8 13.1 - 17.9 1969Fu1
4a 15.30 4 5.84 21 1.465 43 1.465 43 13.1 - 18.0 1974Sor
4b 15.27 6 5.72 29 1.435 66 1.435 66 13.1 - 18.0 1974Sor
5 15.34 1 4.79 2 1.206 4 1.206 4 13.1 - 18.0 2009Var
122Sn 4a 15.34 3 4.73 11 1.120 22 1.120 22 13.1 - 18.0 1975Sor
4b 15.35 5 4.74 15 1.125 36 1.125 36 13.1 - 18.0 1975Sor
5 15.25 2 4.72 7 1.082 10 1.082 10 13.1 - 18.0 2009Var
124Sn 3a 15.31 5 4.94 22 1.173 34 1.173 34 13.1 - 18.0 2003Var
3b 15.29 8 4.86 36 1.162 66 1.162 66 13.1 - 18.0 2003Var
4 15.27 2 4.77 8 1.150 14 1.150 14 13.2 - 17.8 1974Le1
4 15.18 2 4.79 7 1.183 14 1.183 14 13.1 - 17.8 1969Fu1
4a 15.19 4 5.45 18 1.254 30 1.254 30 13.1 - 18.0 1975Sor
4b 15.19 6 5.43 23 1.253 49 1.253 49 13.1 - 18.0 1975Sor
5 15.17 1 4.87 3 1.163 4 1.163 4 13.1 - 18.0 2009Var
natSb 4 15.48 1 5.01 3 1.242 6 1.242 6 10.2 - 17.8 1971Lep
124Te 6 15.23 2 5.50 8 1.337 15 1.337 15 12.0 - 18.9 1976Le2
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Table 1 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
126Te 6 15.15 2 5.36 7 1.358 13 1.358 13 12.0 - 18.9 1976Le2
128Te 6 15.12 2 5.30 8 1.367 14 1.367 14 12.0 - 18.9 1976Le2
130Te 6 15.11 2 4.98 7 1.334 13 1.334 13 12.0 - 18.9 1976Le2
127I 4 14.77 3 4.09 5 0.795 23 17.30 10 3.69 30 0.173 24 0.968 33 12.0 - 20.0 1999Bel
4 13.91 9 1.10 63 0.052 38 15.20 10 4.73 10 1.088 49 1.140 62 12.2 - 20.0 1989Ras
4 14.45 20 3.72 37 0.713 215 16.58 46 4.72 61 0.565 234 1.278 318 8.8 - 19.8 1969Be6
4 14.25 15 3.28 39 0.340 122 16.30 30 5.15 34 0.632 142 0.972 187 12.1 - 19.9 1966Br1
5 14.20 28 3.17 79 0.367 259 16.21 53 5.22 48 0.810 298 1.177 395 12.1 - 19.9 2006Var
8 14.61 20 2.62 104 0.163 196 15.72 50 6.19 115 1.012 142 1.175 243 12.1 - 16.9 1987Ber
133Cs 4 15.33 1 5.28 2 1.351 4 1.351 4 12.0 - 19.0 1974Le1
4 15.24 2 4.97 8 1.155 12 1.155 12 12.1 - 18.7 1969Be1
5 15.16 13 4.83 49 1.241 74 1.241 74 12.1 - 19.0 2016Va2
138Ba 5 15.13 9 4.51 32 1.126 46 1.126 46 12.1 - 18.7 2016Va2
4 15.25 1 4.58 5 1.176 9 1.176 9 12.1 - 18.7 1970Be8
natBa 4 15.29 1 4.93 3 1.370 6 1.370 6 10.1 - 17.8 1971Be4
139La 4 15.24 2 4.82 9 1.379 15 1.379 15 12.0 - 18.9 1972De1
4 15.23 1 4.45 4 1.159 8 1.159 8 12.0 - 18.9 1971Be4
4 15.13 2 4.45 8 1.253 17 1.253 17 12.1 - 19.0 1968Be5
4a 14.43 7 3.60 20 0.783 23 0.783 23 12.5 - 19.0 1964Ric
4b 14.45 12 3.38 35 0.767 52 0.767 52 12.5 - 19.0 1964Ric
140Ce 6 15.03 1 4.39 4 1.292 9 1.292 9 12.0 - 18.9 1976Le2
142Ce 6 14.85 2 5.08 8 1.284 15 1.284 15 12.0 - 18.9 1976Le2
141Pr 4 15.19 1 4.23 8 1.106 18 1.106 18 12.1 - 16.9 1987Ber
4 15.14 2 4.40 6 1.083 10 1.083 10 12.1 - 18.7 1966Br1
4a 14.66 7 3.82 21 0.844 25 0.844 25 12.5 - 19.0 1964Ric
4b 14.70 14 3.75 40 0.840 62 0.840 62 12.5 - 19.0 1964Ric
12 15.35 2 4.05 4 1.021 8 1.021 8 12.0 - 18.1 1972You
12 15.04 1 4.47 3 1.179 5 1.179 5 12.0 - 16.9 1971Be4
12 15.23 1 3.98 4 1.031 7 1.031 7 12.1 - 19.0 1970Su1
13 15.39 2 3.80 6 1.039 12 1.039 12 12.0 - 18.9 1972De1
142Nd 3a 14.95 5 4.46 17 1.215 30 1.215 30 13.1 - 18.0 2003Var
3b 14.94 12 4.48 47 1.218 106 1.218 106 13.1 - 18.0 2003Var
4 14.94 1 4.41 3 1.195 7 1.195 7 12.0 - 18.9 1971Ca1
143Nd 4 15.00 2 4.73 8 1.236 14 1.236 14 12.0 - 19.0 1971Ca1
144Nd 4 15.04 2 5.25 7 1.239 12 1.239 12 12.0 - 18.9 1971Ca1
145Nd 4 14.94 4 6.27 18 1.378 28 1.378 28 12.0 - 18.9 1971Ca1
146Nd 4 14.73 2 5.74 10 1.314 17 1.314 17 12.0 - 18.9 1971Ca1
4a 13.94 3 3.89 9 1.002 14 1.002 14 12.2 - 19.0 1971Vas
4b 13.92 4 3.86 13 0.994 28 0.994 28 12.2 - 19.0 1971Vas
148Nd 4 12.78 26 4.03 69 0.326 126 15.49 19 5.22 39 0.827 143 1.153 191 10.8 - 18.6 1971Ca1
4 13.67 3 2.68 19 0.855 53 15.96 4 1.22 18 0.137 26 0.992 59 13.0 - 17.0 1969Vas
150Nd 4 12.30 6 3.38 26 0.432 46 16.03 9 5.12 31 0.821 62 1.253 77 10.8 - 18.6 1971Ca1
144Sm 4 15.31 2 4.42 7 1.251 13 1.251 13 12.1 - 18.9 1974Ca5
148Sm 4 14.82 1 5.06 5 1.242 9 1.242 9 12.1 - 18.9 1974Ca5
4a 14.01 2 3.80 1 0.919 50 0.919 11 7.7 - 19.0 1971Vas
4b 13.99 3 3.76 1 0.907 60 0.907 15 7.7 - 19.0 1971Vas
150Sm 4 14.59 3 5.92 11 1.324 18 1.324 18 12.1 - 18.9 1974Ca5
4 13.92 3 4.49 10 1.160 19 1.160 19 12.2 - 19.0 1969Vas
152Sm 4 12.39 3 2.99 12 0.377 21 15.73 4 5.15 13 0.853 28 1.230 35 10.9 - 18.8 1974Ca5
4 11.69 2 2.15 7 0.703 22 14.99 3 2.50 10 0.747 25 1.449 33 11.0 - 18.8 1969Vas
154Sm 0 12.17 20 2.80 95 0.360 187 15.63 49 5.89 151 0.873 286 1.233 342 10.9 - 18.6 1981Gur
4 12.27 3 2.97 15 0.381 26 15.94 6 5.62 20 0.845 37 1.226 45 11.0 - 18.6 1974Ca5
4 11.28 4 1.92 14 0.270 20 14.90 3 4.06 9 0.995 21 1.265 29 11.0 - 18.8 1969Vas
151Eu 4a 13.88 5 4.69 14 0.850 23 14.45 7 0.75 34 0.035 19 0.885 30 10.2 - 18.0 1971Vas
4b 13.93 6 4.71 13 0.873 28 14.44 6 0.62 32 0.026 15 0.899 32 10.2 - 18.0 1971Vas
153Eu 4 12.33 4 2.77 17 0.305 27 15.78 7 5.76 19 0.892 40 1.197 48 10.9 - 18.7 1969Be8
4a 11.94 2 2.02 10 0.246 12 15.23 4 3.31 13 0.588 17 0.834 21 11.0 - 18.8 1971Vas
4b 11.96 3 2.09 10 0.262 14 15.16 6 2.96 17 0.531 29 0.792 32 11.0 - 18.8 1971Vas
152Gd 4a 11.79 4 3.03 15 0.312 21 14.72 4 3.16 13 0.566 24 0.878 32 10.2 - 18.0 1971Vas
4b 11.80 4 3.05 16 0.319 22 14.72 5 3.08 16 0.552 31 0.870 38 10.2 - 18.0 1971Vas
154Gd 4a 11.97 4 2.65 15 0.304 19 15.05 4 3.35 14 0.575 25 0.879 32 10.2 - 18.0 1971Vas
4b 11.99 4 2.71 15 0.318 21 15.02 5 3.14 18 0.538 33 0.856 39 10.2 - 18.0 1971Vas
156Gd 0 12.46 19 3.14 74 0.501 162 15.79 32 4.56 100 0.683 201 1.184 258 10.9 - 18.7 1981Gur
4a 11.83 4 3.57 23 0.485 31 15.06 4 2.31 12 0.402 22 0.887 38 11.0 - 18.8 1971Vas
4b 11.81 5 3.90 35 0.526 50 15.04 6 2.26 21 0.379 42 0.904 65 11.0 - 18.8 1971Vas
158Gd 4a 11.86 4 2.94 15 0.368 21 15.16 5 3.31 20 0.559 26 0.927 34 10.2 - 18.0 1971Vas
4b 11.92 4 3.09 16 0.415 25 15.03 8 2.44 27 0.438 47 0.853 53 10.2 - 18.0 1971Vas
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Table 1 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
160Gd 3a 12.28 10 3.33 42 0.532 83 16.06 15 5.12 42 0.863 97 1.395 128 10.9 - 18.8 2003Var
3b 12.26 12 3.27 60 0.513 123 16.03 20 5.32 79 0.897 167 1.410 207 10.9 - 18.8 2003Var
4 12.23 5 2.78 23 0.409 38 15.95 8 5.23 26 0.822 50 1.231 63 10.9 - 18.7 1969Be8
159Tb 4 12.42 4 2.71 14 0.317 28 15.86 6 5.98 20 1.205 46 1.522 54 11.1 - 19.0 1976Gor
4 12.08 5 2.97 25 0.397 40 15.87 7 5.06 27 0.848 53 1.245 66 11.0 - 18.7 1968Be5
4 12.22 4 2.65 17 0.327 28 15.66 7 4.91 28 0.731 45 1.058 53 10.8 - 18.7 1964Br1
4a 12.57 8 3.75 26 0.775 51 16.27 10 1.80 19 0.385 36 1.159 62 10.8 - 18.8 1962Bog
4b 12.36 8 3.30 33 0.622 63 16.08 12 3.05 30 0.610 59 1.232 86 10.8 - 18.8 1962Bog
4a 12.35 6 2.79 21 0.447 43 16.26 10 4.71 45 0.916 85 1.363 95 11.0 - 18.0 1958Ful
4b 12.34 6 2.79 21 0.446 44 16.26 11 4.72 46 0.919 87 1.365 97 11.0 - 18.0 1958Ful
5 12.00 4 3.01 25 0.326 40 15.40 10 6.09 26 0.913 55 1.239 68 11.1 - 19.0 2011Var
165Ho 0 12.38 11 2.59 56 0.376 94 15.48 21 4.05 70 0.604 122 0.980 154 11.1 - 18.7 1981Gur
0 12.51 11 2.72 53 0.416 97 15.37 18 3.75 60 0.593 118 1.009 153 11.1 - 18.7 1976Gu2
4 12.28 2 2.58 9 0.365 16 15.78 3 4.94 13 0.793 23 1.158 28 10.9 - 18.7 1969Be8
4 12.01 3 2.50 17 0.394 34 15.58 7 5.08 22 0.968 47 1.362 58 11.0 - 18.7 1968Be5
4 11.84 3 2.37 14 0.359 25 16.15 4 5.70 22 1.381 51 1.740 57 11.0 - 18.3 1966Axe
4a 12.31 3 2.52 14 0.307 26 16.19 6 6.28 27 1.255 56 1.563 62 10.8 - 18.8 1976Gor
4b 12.31 3 2.52 14 0.307 26 16.19 6 6.28 27 1.255 56 1.563 62 10.8 - 18.8 1976Gor
168Er 0 12.09 25 3.66 129 0.562 242 15.54 27 3.99 85 0.652 221 1.214 328 10.9 - 18.8 1981Gur
174Yb 0 12.50 19 3.41 65 0.724 189 15.68 25 3.74 72 0.683 196 1.407 272 10.9 - 18.7 1981Gur
175Lu 4 12.32 6 2.59 28 0.351 50 15.47 10 4.64 31 0.820 68 1.171 84 11.0 - 18.7 1969Be6
176Hf 4 12.34 3 2.77 13 0.476 28 15.67 6 4.72 17 0.799 38 1.275 47 10.9 - 17.9 1977Gor
178Hf 0 12.42 21 4.89 76 1.086 208 15.70 19 3.13 61 0.449 150 1.535 256 10.8 - 18.6 1981Gur
0 12.20 14 3.29 33 0.681 105 15.42 19 3.88 48 0.739 124 1.419 162 8.1 - 18.6 1976Gu2
4 12.44 4 2.89 15 0.534 34 15.78 6 4.05 18 0.683 40 1.217 52 11.0 - 17.9 1977Gor
4 13.35 24 4.24 50 0.763 206 16.35 49 4.74 121 0.441 229 1.203 308 11.0 - 18.8 1976Gor
180Hf 0 12.55 30 4.71 100 1.004 281 15.61 23 3.27 80 0.482 217 1.486 355 10.8 - 18.7 1981Gur
0 12.29 16 3.08 37 0.601 117 15.33 21 3.97 55 0.785 146 1.386 187 8.6 - 18.7 1976Gu2
4 12.46 3 2.68 11 0.498 23 15.75 4 3.78 13 0.654 26 1.152 35 11.0 - 17.9 1977Gor
181Ta 0 12.19 29 2.93 113 0.462 297 14.99 53 5.13 88 0.979 347 1.441 457 10.8 - 18.6 1981Gur
0 12.19 29 2.93 113 0.462 297 14.99 53 5.13 88 0.979 346 1.441 456 10.8 - 18.6 1976Gu2
3a 12.30 8 2.44 22 0.372 52 15.20 12 4.51 23 0.918 66 1.290 84 10.0 - 18.8 2003Var
3b 12.32 13 2.56 48 0.388 110 15.23 20 4.54 66 0.907 165 1.295 198 10.0 - 18.8 2003Var
4 12.54 1 2.55 4 0.447 11 15.48 2 3.85 7 0.769 15 1.217 18 10.8 - 18.8 2001Bel
4 12.31 5 2.50 20 0.392 42 15.24 7 4.41 20 0.892 53 1.284 68 11.0 - 18.7 1968Be5
4 12.54 5 1.75 23 0.156 36 14.89 14 5.03 34 0.839 67 0.995 76 10.8 - 18.7 1963Br1
4 12.67 10 3.33 46 0.800 104 15.70 5 2.55 20 0.577 75 1.376 128 11.0 - 18.5 1962Bog
4a 11.85 6 2.35 26 0.358 41 14.99 8 4.27 20 0.768 42 1.126 59 10.8 - 18.8 1969Ish
4b 11.94 8 2.47 33 0.419 56 15.11 8 3.42 28 0.648 57 1.066 80 10.8 - 18.8 1969Ish
4a 12.29 23 3.10 84 0.512 152 15.57 28 3.59 67 0.638 158 1.149 219 11.0 - 18.0 1967Ant
4b 12.23 29 2.95 127 0.465 241 15.49 42 3.96 142 0.703 291 1.168 377 11.0 - 18.0 1967Ant
4a 12.33 2 2.34 12 0.412 28 15.46 6 5.07 18 1.091 46 1.503 53 11.0 - 18.7 1958Ful
4b 12.33 2 2.40 13 0.426 30 15.47 6 5.02 20 1.074 49 1.500 57 11.0 - 18.7 1958Ful
5 12.38 17 2.86 82 0.441 168 15.19 29 4.83 37 0.824 168 1.265 237 11.5 - 19.0 2012Var
182W 0 11.98 37 3.91 199 0.662 515 14.94 61 5.16 136 0.798 497 1.460 716 11.0 - 18.8 1981Gur
0 11.90 18 2.58 51 0.403 138 14.71 32 5.17 66 0.986 191 1.389 235 8.5 - 18.8 1976Gu2
4 12.64 4 2.60 11 0.446 31 15.45 7 4.66 13 0.916 41 1.361 51 10.8 - 18.6 1978Go3
184W 0 11.92 27 4.52 167 0.930 432 15.05 29 3.87 110 0.534 319 1.464 537 11.0 - 17.6 1981Gur
4 12.44 5 2.24 19 0.304 42 15.02 8 5.11 12 1.121 54 1.425 68 8.0 - 18.6 1978Go3
4a 12.39 6 2.53 31 0.338 87 15.52 22 6.14 72 1.245 160 1.583 182 11.0 - 18.8 1973Gor
4b 12.43 8 2.76 39 0.417 138 15.68 21 5.40 157 1.098 324 1.515 352 11.0 - 18.8 1973Gor
186W 0 13.04 30 6.60 56 1.591 202 14.89 41 2.12 202 0.086 134 1.677 242 10.9 - 18.7 1981Gur
4 12.58 5 2.53 16 0.379 42 15.07 8 4.72 15 0.988 55 1.367 69 11.0 - 17.8 1978Go3
4 12.59 3 2.32 14 0.292 34 14.89 8 5.10 14 0.989 48 1.281 59 10.9 - 18.7 1969Be8
4a 12.64 9 3.11 32 0.496 114 15.55 30 5.61 60 0.930 157 1.427 193 11.0 - 18.8 1973Gor
4b 12.65 11 3.17 38 0.528 158 15.60 35 5.23 142 0.869 279 1.397 321 11.0 - 18.8 1973Gor
185Re 4a 12.59 4 2.22 24 0.289 59 15.17 16 6.02 37 1.162 99 1.451 115 10.2 - 18.0 1973Gor
4b 12.60 3 2.19 21 0.284 50 15.27 22 6.22 37 1.222 102 1.506 113 10.2 - 18.0 1973Gor
natRe 4 14.11 1 6.52 4 1.787 9 1.787 9 10.2 - 18.0 1975Vey
186Os 5 12.73 36 2.34 93 0.292 218 14.73 38 4.08 31 0.845 237 1.137 322 11.1 - 18.9 2015Var
7 13.04 11 3.14 28 0.570 91 15.27 12 3.33 27 0.575 93 1.145 130 11.1 - 18.7 1979Be4
188Os 5 12.81 39 2.83 85 0.460 277 14.93 38 3.83 45 0.861 291 1.321 402 10.8 - 18.9 2014Var
9 12.81 6 2.77 15 0.419 55 14.88 8 4.15 15 0.929 67 1.348 87 10.8 - 18.7 1979Be4
189Os 5 12.92 31 3.07 64 0.582 253 15.02 38 3.94 38 0.680 254 1.262 359 10.8 - 18.9 2014Var
9 12.64 6 2.60 14 0.373 48 14.63 7 3.78 14 0.884 60 1.257 77 10.8 - 18.7 1979Be4
190Os 5 13.10 50 3.34 89 0.715 442 15.12 65 3.80 67 0.541 434 1.255 620 10.8 - 18.9 2015Var
9 12.64 9 2.53 25 0.283 76 14.36 11 4.17 13 0.981 90 1.264 118 10.8 - 18.7 1979Be4
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Table 1 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
192Os 5 12.59 41 2.13 134 0.211 276 14.32 46 4.60 29 1.118 313 1.329 417 10.8 - 18.9 2015Var
9 12.64 9 2.53 25 0.281 76 14.36 11 4.17 13 0.974 89 1.255 117 10.8 - 18.7 1979Be4
191Ir 4 12.72 10 2.08 73 0.217 167 14.21 32 5.27 27 1.148 208 1.365 267 11.0 - 16.8 1978Go1
4 12.98 10 2.91 41 0.591 196 15.98 15 4.91 171 1.009 421 1.600 465 11.1 - 16.9 1978Go2
193Ir 4 12.86 6 1.90 37 0.247 92 14.30 22 5.62 29 1.132 110 1.379 143 11.0 - 16.8 1978Go1
natIr 4 13.77 1 4.86 4 1.362 7 1.362 7 10.2 - 18.0 1975Vey
194Pt 4 13.42 7 3.61 20 0.918 128 15.97 63 6.16 95 0.386 159 1.304 204 11.0 - 17.8 1978Go1
13 13.22 5 3.23 16 0.750 76 16.30 13 5.15 51 0.821 114 1.571 136 11.2 - 18.0 1978Go2
195Pt 4 12.99 15 2.92 49 0.584 286 14.90 66 4.85 91 0.689 355 1.273 456 11.0 - 17.8 1978Go1
13 13.06 9 2.79 40 0.573 193 15.85 35 5.63 136 1.057 345 1.630 395 11.2 - 18.0 1978Go2
196Pt 4 13.28 4 3.10 27 0.597 126 14.81 40 7.51 42 0.808 143 1.405 191 11.0 - 17.8 1978Go1
198Pt 4 13.56 2 4.88 6 1.429 11 1.429 11 11.0 - 17.8 1978Go1
197Au 0 13.58 7 5.32 28 1.539 61 1.539 61 11.1 - 17.0 1981Gur
0 13.57 6 4.89 4 1.448 180 1.448 41 8.2 - 17.0 1976Gu2
4 13.71 2 4.51 7 1.354 16 1.354 16 11.0 - 16.8 1970Ve1
4 13.83 3 3.84 8 1.170 19 1.170 19 11.1 - 16.8 1962Fu2
4a 13.19 3 4.45 14 1.341 28 1.341 28 11.1 - 17.0 1973Sor
4b 13.22 4 4.70 21 1.396 44 1.396 44 11.1 - 17.0 1973Sor
4a 13.67 3 4.76 11 1.484 25 1.484 25 11.4 - 17.0 1958Ful
4b 13.67 3 4.82 12 1.499 27 1.499 27 11.4 - 17.0 1958Ful
8 13.71 3 4.88 14 1.345 32 1.345 32 12.1 - 16.9 1987Ber
8a 13.65 6 4.13 20 1.254 35 1.254 35 11.0 - 16.8 2010Var
8b 13.64 13 4.25 42 1.268 94 1.268 94 11.0 - 16.8 2010Var
203Tl 4 14.04 7 3.77 3 0.886 190 0.886 34 9.0 - 17.9 1970Ant
205Tl 4 14.46 5 2.95 15 0.755 25 0.755 25 10.5 - 17.9 1970Ant
206Pb 4 13.58 1 3.83 5 1.041 8 1.041 8 10.0 - 17.0 1964Ha2
4a 13.44 2 4.87 5 1.171 10 1.171 10 10.1 - 16.9 1973Sor
4b 13.54 2 5.16 7 1.240 15 1.240 15 10.1 - 16.9 1973Sor
207Pb 4 13.55 2 3.95 5 1.002 8 1.002 8 10.0 - 17.0 1964Ha2
208Pb 3a 13.37 3 3.93 8 1.337 16 1.337 16 10.9 - 18.8 2003Var
3b 13.41 7 3.97 19 1.342 45 1.342 45 10.9 - 18.8 2003Var
4 13.46 1 3.58 2 1.121 6 1.121 6 10.8 - 18.8 1995Bel
4 13.42 2 4.14 4 1.368 11 1.368 11 10.2 - 16.8 1970Ve1
4 13.45 1 3.89 4 1.004 7 1.004 7 10.0 - 17.0 1964Ha2
4a 13.18 1 4.34 4 1.139 9 1.139 9 10.9 - 18.6 1973Sor
4b 13.36 2 5.01 8 1.306 19 1.306 19 10.9 - 18.6 1973Sor
5 13.38 3 4.08 9 1.347 20 1.347 20 10.5 - 17.1 2013Ish
12 13.63 2 3.93 5 1.334 13 1.334 13 10.0 - 14.9 1972You
natPb 2 13.48 2 3.99 7 1.341 18 1.341 18 12.1 - 16.9 1985Ahr
8 13.57 2 3.78 9 1.227 24 1.227 24 12.1 - 16.9 1987Ber
209Bi 0 13.79 8 5.02 29 1.546 64 1.546 64 10.9 - 18.3 1976Gu2
4 13.32 1 3.76 2 1.030 4 1.030 4 10.8 - 18.8 1995Bel
4 13.44 1 3.96 4 1.077 6 1.077 6 10.0 - 17.0 1964Ha2
4a 13.03 4 4.12 10 1.266 20 1.266 20 10.9 - 18.6 1973Sor
4b 13.10 4 4.53 17 1.372 39 1.372 39 10.9 - 18.6 1973Sor
4a 12.93 9 3.59 16 1.306 37 1.306 37 11.0 - 18.5 1967Ant
4b 13.05 19 3.82 33 1.327 93 1.327 93 11.0 - 18.5 1967Ant
5 13.56 6 4.22 18 1.131 28 1.131 28 10.0 - 18.9 2016Va2
12 13.56 1 3.72 4 1.259 10 1.259 10 10.0 - 14.8 1972You
232Th 0 10.86 19 2.86 122 0.313 182 13.74 27 4.74 54 0.861 183 1.174 258 10.2 - 18.3 1976Gu1
4 11.09 7 3.22 46 0.518 99 14.02 10 4.63 21 0.958 90 1.476 134 10.4 - 18.3 1980Ca1
4 11.27 36 4.34 106 0.588 252 14.18 28 4.43 98 0.636 264 1.224 365 9.2 - 16.3 1973Ve1
5 11.03 13 3.13 58 0.369 107 13.92 19 4.73 42 0.777 116 1.146 157 10.0 - 18.1 2007Var
10 11.04 2 2.71 7 0.394 23 13.87 4 4.73 15 1.005 37 1.399 44 9.4 - 17.8 1980Ca1
233U 4 10.98 4 1.53 17 0.101 20 13.30 7 5.71 12 1.179 33 1.279 39 9.4 - 17.8 1986Be2
11 11.10 2 1.78 7 0.263 17 13.97 3 5.26 6 2.370 29 2.633 34 9.4 - 17.8 1986Be2
234U 4 11.18 7 2.41 27 0.429 68 14.03 11 4.46 33 0.834 81 1.263 105 9.4 - 17.8 1986Be2
11 11.08 5 2.20 19 0.530 59 14.23 5 4.43 19 1.775 79 2.305 99 9.4 - 17.8 1986Be2
235U 0 10.82 22 3.88 80 0.548 161 13.80 23 4.54 58 0.678 159 1.226 226 9.5 - 18.4 1976Gu1
4 10.95 4 2.30 14 0.356 30 14.04 6 4.79 21 1.024 49 1.380 58 9.4 - 18.3 1980Ca1
236U 4 11.04 5 2.65 18 0.346 40 13.92 8 4.77 20 0.906 52 1.252 66 9.5 - 17.8 1980Ca1
10 10.93 3 2.58 11 0.335 24 13.80 6 4.78 14 0.915 35 1.250 42 9.4 - 17.8 1980Ca1
238U 0 11.06 13 2.95 48 0.388 84 14.26 19 4.80 51 0.773 106 1.161 136 9.2 - 18.8 1976Gu1
4 10.83 3 2.95 12 0.466 29 13.96 5 4.90 16 0.978 40 1.445 50 9.0 - 18.3 1980Ca1
4 10.94 4 2.64 14 0.364 28 13.99 6 4.56 18 0.803 40 1.167 49 9.1 - 17.8 1973Ve1
5 10.88 7 2.54 23 0.299 45 13.90 13 4.96 31 0.825 64 1.124 70 9.2 - 18.2 2007Var
natU 2 10.73 2 2.47 13 0.345 24 13.72 4 5.04 9 0.949 27 1.294 36 10.2 - 17.9 1985Ahr
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Table 1 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
237Np 4 10.99 4 2.20 12 0.316 27 14.08 6 4.66 18 1.157 43 1.473 50 9.4 - 17.8 1986Be2
4 11.01 15 2.91 63 0.347 108 14.05 18 4.52 58 0.820 137 1.167 174 9.5 - 16.5 1973Ve1
5 10.89 10 2.28 31 0.250 55 13.98 16 4.71 43 0.905 86 1.156 102 9.3 - 17.7 2007Var
10 10.98 5 2.17 16 0.312 38 14.06 9 4.64 27 1.160 65 1.472 75 9.4 - 17.8 1986Be2
10 11.01 25 2.92 89 0.343 170 14.10 32 4.76 112 0.863 252 1.206 304 9.2 - 16.6 1973Ve1
239Pu 0 11.07 28 3.29 100 0.344 185 14.00 38 5.51 74 0.906 227 1.250 293 9.3 - 18.7 1976Gu1
5 11.27 10 2.75 27 0.380 80 13.68 19 4.24 46 0.658 107 1.038 134 9.2 - 17.7 2007Var
10 11.31 10 2.48 21 0.385 76 13.90 22 4.36 43 0.766 105 1.151 130 9.1 - 17.8 1986Be2
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Table 2
Experimental values and uncertainties of GDR parameters within Modified Lorentzian (SMLO) approach.
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
6Li 2 23.75 17 5.33 81 0.344 33 0.344 33 21.5 - 27.0 1986Var
4 13.96 13 22.25 61 0.549 16 0.549 16 5.6 - 24.7 1965Be1
7Li 0 20.21 49 21.81 251 1.155 122 1.155 122 13.2 - 25.6 1985Ahr
2a 18.39 18 22.52 104 1.124 53 1.124 53 13.5 - 25.0 1986Var
2b 18.39 18 22.52 104 1.124 53 1.124 53 13.5 - 25.0 1986Var
4a 16.67 11 12.46 38 0.272 7 0.272 7 10.1 - 24.7 1973Bra
4b 16.88 14 13.02 63 0.281 11 0.281 11 10.1 - 24.7 1973Bra
9Be 0 24.18 14 10.86 45 0.651 25 0.651 25 17.5 - 26.0 1975Ahr
10B 4a 23.31 22 17.51 44 0.755 25 0.755 25 8.5 - 24.9 1987Ahs
4b 24.96 92 22.20 233 0.967 122 0.967 122 8.5 - 24.9 1987Ahs
12C 0 22.90 2 3.69 7 0.683 11 0.683 11 20.1 - 25.0 1969Bez
1 22.93 3 3.26 7 0.603 11 0.603 11 13.2 - 24.0 1975Ahr
3a 23.13 5 3.00 11 0.563 14 0.563 14 20.2 - 25.0 2002Ish
3b 23.10 7 3.07 16 0.566 23 0.566 23 20.2 - 25.0 2002Ish
4 22.82 7 3.71 31 0.504 29 0.504 29 14.0 - 24.9 1963Bur
13C 3a 25.02 21 10.72 64 1.012 40 1.012 40 14.5 - 29.0 2002Ish
3b 24.54 21 8.63 82 0.901 49 0.901 49 14.5 - 29.0 2002Ish
14C 3a 15.69 22 6.51 114 0.381 55 26.27 16 7.11 104 0.420 53 0.801 76 14.5 - 30.0 2002Ish
3b 16.17 40 3.80 62 0.251 27 26.07 19 7.05 117 0.475 61 0.726 67 9.0 - 30.0 2002Ish
natC 0 23.14 2 4.24 6 0.717 8 0.717 8 19.5 - 25.6 1985Ahr
0 23.40 1 4.24 4 0.740 5 0.740 5 19.0 - 26.0 1975Ahr
0 23.16 2 4.10 7 0.689 8 0.689 8 19.1 - 25.8 1972Ahr
1a 23.53 10 2.63 16 0.467 14 0.467 14 19.1 - 26.0 1965Wyc
1b 23.92 21 3.45 37 0.507 28 0.507 28 19.1 - 26.0 1965Wyc
14N 0 23.19 3 7.09 14 1.217 18 1.217 18 18.2 - 28.0 1969Bez
3a 23.36 9 5.68 20 0.808 18 0.808 18 15.0 - 28.0 2002Ish
3b 23.29 21 5.88 45 0.809 58 0.809 58 15.0 - 28.0 2002Ish
15N 3a 26.29 57 19.45 144 1.752 149 1.752 149 14.5 - 28.0 2002Ish
3b 26.35 90 18.54 287 1.756 277 1.756 277 14.5 - 28.0 2002Ish
16O 0 23.78 4 5.67 13 1.028 19 1.028 19 18.1 - 26.0 1975Ahr
0 23.74 4 5.71 13 1.026 19 1.026 19 18.2 - 25.9 1972Ahr
0 23.45 5 5.72 15 0.983 22 0.983 22 18.5 - 26.0 1969Bez
0 22.96 5 4.70 17 1.021 28 1.021 28 18.9 - 25.9 1963Bur
1a 23.88 10 2.79 12 0.477 17 0.477 17 18.2 - 25.6 1965Wyc
1b 24.00 14 3.13 20 0.503 24 0.503 24 18.2 - 25.6 1965Wyc
3a 23.72 8 4.36 14 0.822 20 0.822 20 18.2 - 26.0 2002Ish
3b 23.91 13 4.98 26 0.882 35 0.882 35 18.2 - 26.0 2002Ish
17O 3a 23.46 11 5.95 37 0.783 29 0.783 29 18.5 - 26.5 2002Ish
3b 23.42 15 5.87 55 0.774 42 0.774 42 18.5 - 26.5 2002Ish
18O 3a 19.12 13 2.31 61 0.075 20 24.19 18 5.24 87 0.413 54 0.488 58 18.5 - 26.0 2002Ish
natO 0 23.64 4 5.88 13 1.044 16 1.044 16 18.9 - 27.9 1985Ahr
0 23.90 3 6.23 10 1.126 13 1.126 13 18.6 - 27.8 1975Ahr
19F 3a 24.09 90 24.69 215 2.038 255 2.038 255 10.0 - 24.0 2002Ish
23Na 0 17.57 17 3.75 45 0.233 41 21.26 10 4.35 54 0.505 66 0.738 78 14.2 - 23.0 1981Ish
1a 19.99 33 8.40 82 0.618 64 24.78 13 2.20 76 0.090 31 0.708 71 14.5 - 25.9 1965Wyc
1b 20.17 40 8.92 120 0.646 87 24.79 13 1.99 75 0.079 31 0.726 92 14.5 - 25.9 1965Wyc
3a 17.61 20 3.83 35 0.241 42 21.11 11 4.18 57 0.440 62 0.681 75 14.3 - 23.0 2002Ish
3b 17.51 29 3.58 77 0.219 59 21.08 13 4.33 63 0.466 77 0.685 97 14.3 - 23.0 2002Ish
4 17.91 12 5.22 26 0.170 16 25.55 38 12.86 122 0.476 56 0.646 58 12.6 - 25.7 1971Alv
24Mg 0 19.46 14 2.80 46 0.275 72 24.30 43 9.80 214 1.034 240 1.309 251 16.5 - 27.0 1966Dol
3a 19.87 5 3.09 12 0.415 16 24.59 8 4.31 34 0.353 24 0.768 29 16.3 - 27.0 2003Var
3b 19.83 6 3.19 19 0.421 25 24.67 8 4.62 47 0.373 37 0.794 44 16.3 - 27.0 2003Var
3a 20.02 7 3.48 18 0.456 20 24.89 8 3.91 43 0.351 31 0.806 37 15.2 - 27.0 2002Ish
3b 19.90 8 3.12 20 0.424 25 24.85 9 4.33 54 0.395 42 0.819 49 15.2 - 27.0 2002Ish
25Mg 3a 22.73 17 8.44 26 1.170 40 1.170 40 9.0 - 24.2 2002Ish
3b 22.41 23 7.90 45 1.092 59 1.092 59 9.0 - 24.2 2002Ish
4 24.56 44 13.58 87 1.327 122 1.327 122 14.1 - 23.9 1971Alv
26Mg 3a 17.39 5 2.36 18 0.171 12 23.83 9 7.57 35 1.177 46 1.348 47 16.1 - 26.5 2003Var
3b 17.36 11 1.88 30 0.137 18 23.81 10 8.15 43 1.263 56 1.401 59 16.1 - 26.5 2003Var
3a 17.47 10 2.08 35 0.137 21 23.83 21 7.30 72 1.059 90 1.196 92 16.4 - 26.0 2002Ish
3b 17.47 22 1.57 51 0.105 29 23.83 24 7.97 89 1.149 111 1.254 115 16.4 - 26.0 2002Ish
4 17.45 3 2.67 11 0.179 7 22.91 13 5.02 30 0.412 29 0.591 29 16.0 - 25.7 1971Fu2
natMg 1a 22.32 25 8.72 47 0.802 36 0.802 36 15.1 - 26.6 1965Wyc
1b 20.18 18 4.56 43 0.548 39 0.548 39 15.1 - 26.6 1965Wyc
27Al 0 21.00 10 8.62 36 1.260 44 1.260 44 14.0 - 24.1 1985Ahr
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Table 2 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
0 20.98 8 8.77 27 1.272 33 1.272 33 14.2 - 24.4 1975Ahr
0 21.08 8 8.19 29 1.189 34 1.189 34 14.2 - 24.4 1972Ahr
0 21.11 7 8.60 26 1.247 32 1.247 32 14.2 - 24.4 1975Ahr
3a 20.62 8 5.32 14 0.876 21 0.876 21 14.2 - 23.0 2002Ish
4 21.01 3 7.15 5 0.377 3 0.377 3 14.0 - 24.4 1966Fu1
28Si 3a 19.88 16 2.91 22 0.418 104 21.84 20 3.39 54 0.464 128 0.882 165 16.7 - 23.0 2003Var
3b 19.78 36 2.68 97 0.305 280 21.68 45 4.12 113 0.630 358 0.935 454 16.7 - 23.0 2003Var
3a 18.13 3 0.55 9 0.059 8 20.61 6 3.38 13 0.655 20 0.714 22 16.8 - 23.0 2002Ish
3b 18.85 30 1.73 49 0.134 73 20.85 20 3.65 33 0.595 91 0.729 117 16.8 - 23.0 2002Ish
29Si 3a 20.97 11 6.88 25 0.941 29 0.941 29 14.2 - 23.0 2002Ish
3b 20.91 16 6.69 46 0.923 47 0.923 47 14.2 - 23.0 2002Ish
30Si 3a 21.32 21 9.16 48 0.916 48 0.916 48 14.2 - 23.0 2002Ish
3b 21.25 29 8.88 82 0.899 75 0.899 75 14.2 - 23.0 2002Ish
natSi 0 20.45 3 4.85 10 0.929 17 25.24 19 2.10 59 0.063 17 0.992 24 16.4 - 25.8 1975Ahr
32S 0 19.57 9 5.10 35 0.583 28 0.583 28 14.7 - 23.0 1968Dol
3a 21.21 12 6.08 16 1.098 36 1.098 36 14.4 - 23.0 2002Ish
3b 21.77 20 7.04 41 1.288 78 1.288 78 14.4 - 23.0 2002Ish
34S 0 21.66 76 13.43 148 1.963 299 1.963 299 12.0 - 25.0 1986Ass
3a 22.32 22 17.94 75 2.333 98 2.333 98 14.1 - 25.1 2003Var
3b 22.78 41 16.62 136 2.318 198 2.318 198 12.3 - 25.1 2003Var
3a 21.23 16 8.94 29 1.337 43 1.337 43 11.0 - 25.0 2002Ish
3b 21.95 36 10.44 107 1.551 144 1.551 144 11.0 - 25.0 2002Ish
natS 0 20.42 11 5.74 40 0.887 50 0.887 50 17.2 - 23.6 1965Wyc
40Ar 3a 19.91 21 11.50 51 1.648 62 1.648 62 10.5 - 25.0 2002Ish
3b 20.54 59 13.98 160 1.857 204 1.857 204 10.5 - 25.0 2002Ish
natK 13 21.28 3 7.40 10 0.443 5 0.443 5 16.0 - 25.9 1974Ve1
40Ca 0 20.72 11 6.44 51 1.755 102 1.755 102 17.2 - 23.7 1966Dol
3a 20.14 5 5.05 20 1.201 28 1.201 28 17.2 - 24.0 2003Ero
3b 20.11 10 5.09 34 1.202 56 1.202 56 17.2 - 24.0 2003Ero
42Ca 3a 20.53 16 9.75 58 1.678 83 1.678 83 15.2 - 23.0 2003Ero
3b 20.59 24 8.95 95 1.622 151 1.622 151 15.2 - 23.0 2003Ero
44Ca 3a 20.08 19 12.45 102 1.858 110 1.858 110 15.5 - 26.0 2003Ero
3b 20.38 47 12.76 154 1.892 207 1.892 207 12.5 - 26.0 2003Ero
48Ca 0 19.90 18 6.42 96 1.512 199 1.512 199 17.9 - 21.6 1987OKe
3a 19.95 18 7.82 67 1.461 90 1.461 90 15.5 - 23.0 2003Ero
3b 19.80 28 7.11 100 1.375 160 1.375 160 15.5 - 23.0 2003Ero
natCa 0 20.09 2 5.07 8 1.241 13 1.241 13 15.1 - 24.0 1975Ahr
0 19.98 3 5.07 9 1.198 15 1.198 15 15.2 - 24.0 1972Ahr
0 19.62 3 4.65 9 1.045 14 1.045 14 15.0 - 24.0 1968Bez
1a 20.42 7 3.44 16 0.713 18 0.713 18 15.4 - 24.0 1965Wyc
1b 20.25 12 3.36 24 0.701 34 0.701 34 15.4 - 24.0 1965Wyc
2 20.02 4 5.04 13 1.171 22 1.171 22 9.4 - 24.0 1985Ahr
46Ti 3a 19.95 9 7.99 24 1.393 30 1.393 30 13.2 - 25.0 2002Ish
3b 19.98 25 8.77 70 1.451 103 1.451 103 13.2 - 25.0 2002Ish
48Ti 3a 20.13 25 9.98 75 1.352 88 1.352 88 14.5 - 23.0 2002Ish
3b 20.43 59 11.23 187 1.472 246 1.472 246 14.5 - 23.0 2002Ish
51V 4 18.18 6 5.29 14 0.701 28 21.37 15 3.36 63 0.127 30 0.828 41 14.1 - 22.9 1962Fu1
3a 17.67 16 3.08 135 0.191 150 22.71 57 16.27 236 2.443 452 2.634 476 15.2 - 25.0 2003Var
3b 17.96 36 4.91 123 0.646 288 22.87 65 8.20 396 1.053 638 1.699 700 15.2 - 25.0 2003Var
4a 17.29 4 2.59 6 0.304 6 19.90 2 1.04 4 0.138 5 0.442 8 11.0 - 24.5 1969Gor
4b 15.58 122 4.69 963 0.048 19 18.40 23 3.67 43 0.549 44 0.597 48 11.0 - 24.5 1969Gor
52Cr 3a 19.16 8 6.70 24 1.075 27 1.075 27 14.3 - 23.0 2002Ish
3b 19.36 22 7.52 63 1.146 84 1.146 84 14.3 - 23.0 2002Ish
4a 18.21 4 5.09 9 0.782 12 0.782 12 14.1 - 23.0 1969Gor
4b 18.65 6 6.36 16 0.977 23 0.977 23 14.1 - 23.0 1969Gor
55Mn 4 16.43 8 2.91 47 0.122 37 20.13 23 11.28 60 1.107 79 1.229 87 14.0 - 23.0 1979Al2
4 17.02 25 3.88 63 0.368 172 20.05 63 7.60 140 0.693 245 1.061 299 14.1 - 22.8 1974Car
4a 16.47 10 5.16 18 0.555 37 19.26 8 3.75 31 0.223 33 0.778 49 10.1 - 23.0 1970Is1
4b 16.45 11 5.14 18 0.547 39 19.26 9 3.90 40 0.235 39 0.782 56 10.1 - 23.0 1970Is1
54Fe 0 19.39 8 5.69 30 1.606 54 1.606 54 16.0 - 23.0 1978Nor
59Co 4 16.44 9 2.42 37 0.087 28 18.68 22 8.63 46 0.922 35 1.009 45 14.0 - 20.9 1979Al2
4 15.50 16 3.53 49 0.377 93 18.56 21 5.32 80 0.525 120 0.901 151 14.1 - 22.8 1964Baz
4a 16.64 9 4.68 14 0.416 38 19.43 10 5.96 29 0.466 45 0.882 59 12.1 - 24.0 1969Gor
4b 16.63 9 4.67 14 0.414 38 19.43 10 5.99 29 0.469 44 0.883 58 12.1 - 24.0 1969Gor
58Ni 3a 18.87 6 6.16 17 0.958 19 0.958 19 14.1 - 22.0 2003Var
3b 18.78 12 6.03 36 0.942 47 0.942 47 14.1 - 22.0 2003Var
3a 19.14 13 7.22 38 1.078 44 1.078 44 14.4 - 22.0 2002Ish
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Table 2 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
3b 18.92 25 6.77 75 1.022 100 1.022 100 14.4 - 22.0 2002Ish
4 18.53 7 7.97 22 0.330 9 0.330 9 12.2 - 21.8 1974Fu3
4 19.22 3 9.47 8 0.460 5 0.460 5 14.1 - 22.0 1970Gor
60Ni 3a 16.59 29 3.17 94 0.218 135 19.39 44 7.82 49 1.069 152 1.287 203 12.1 - 21.0 2003Var
3b 16.40 18 2.02 105 0.103 86 19.04 46 7.78 68 1.202 126 1.305 152 12.1 - 21.0 2003Var
4 16.23 7 1.83 56 0.072 35 18.25 18 7.09 24 0.746 48 0.818 59 14.0 - 20.9 1974Fu3
4 16.51 10 2.81 29 0.143 29 19.03 11 6.21 13 0.606 34 0.749 45 11.4 - 22.0 1970Gor
63Cu 3a 16.79 31 5.76 68 0.844 175 20.37 32 4.56 243 0.274 211 1.118 274 14.0 - 21.0 2003Var
3b 16.67 74 5.44 197 0.766 510 20.43 108 5.62 776 0.377 774 1.143 927 14.0 - 21.0 2003Var
3a 16.23 32 2.62 229 0.173 273 20.87 244 15.61 761 1.849 1007 2.023 1001 14.5 - 21.0 2002Ish
3b 16.48 76 4.38 227 0.554 532 20.59 141 6.26 937 0.581 1147 1.135 1264 14.5 - 21.0 2002Ish
4 16.51 12 5.26 33 0.557 49 19.72 21 3.81 112 0.117 49 0.674 69 14.2 - 20.7 1964Fu1
5 16.23 39 2.18 237 0.083 155 18.43 238 13.14 859 1.052 417 1.135 445 14.2 - 20.7 2016Va1
6 17.01 10 4.80 15 0.575 37 19.16 11 2.55 49 0.078 28 0.653 46 14.0 - 21.0 1968Su1
65Cu 3a 17.23 8 8.38 43 1.176 45 1.176 45 14.2 - 21.0 2003Var
3b 17.16 29 7.87 138 1.126 183 1.126 183 14.2 - 21.0 2003Var
3a 17.72 32 10.96 184 1.628 229 1.628 229 14.5 - 21.0 2002Ish
3b 17.35 46 8.80 239 1.379 335 1.379 335 14.5 - 21.0 2002Ish
4 16.92 6 7.04 31 0.847 31 0.847 31 14.2 - 19.9 1964Fu1
5 17.40 17 9.12 95 1.072 85 1.072 85 14.2 - 20.9 2016Va1
natCu 1a 17.91 9 5.24 19 0.873 21 0.873 21 14.4 - 24.9 1965Wyc
1b 17.87 25 6.09 68 0.944 94 0.944 94 14.4 - 24.9 1965Wyc
4 17.43 4 8.06 17 0.901 13 0.901 13 14.2 - 24.7 1964Ful
4a 17.59 7 9.96 34 1.462 40 1.462 40 14.1 - 25.0 1970Is2
4b 17.40 10 8.84 46 1.326 60 1.326 60 14.1 - 25.0 1970Is2
4a 16.46 53 12.98 212 1.587 214 1.587 214 14.6 - 23.2 1968Tom
4b 16.39 79 14.61 485 1.776 533 1.776 533 14.6 - 23.2 1968Tom
64Zn 8 16.37 19 3.84 46 0.303 86 19.49 19 5.82 120 0.457 139 0.760 163 14.0 - 20.8 1976Ca1
65Zn 1a 16.06 12 2.26 42 0.077 23 18.87 19 8.62 31 0.842 26 0.919 35 12.0 - 21.0 2003Rod
1b 16.66 28 4.86 53 0.416 96 19.70 19 5.03 115 0.306 117 0.722 151 12.0 - 21.0 2003Rod
70Ge 0 15.31 23 7.19 60 1.642 117 1.642 117 10.0 - 20.0 1975Mcc
8 17.03 10 8.19 41 1.076 46 1.076 46 13.1 - 20.8 1976Ca1
72Ge 0 17.85 16 6.22 54 1.461 84 1.461 84 10.0 - 24.0 1975Mcc
8 16.90 7 8.03 30 1.244 38 1.244 38 13.1 - 20.8 1976Ca1
74Ge 8 14.42 16 2.46 83 0.115 84 17.47 29 8.37 85 1.159 166 1.274 186 13.1 - 20.8 1976Ca1
0 13.97 25 0.05 16278 0.001 28 16.93 36 9.31 100 1.792 179 1.793 181 12.0 - 20.0 1975Mcc
76Ge 8 15.42 72 3.62 383 0.197 504 18.69 297 13.81 541 1.604 354 1.801 616 13.1 - 20.8 1976Ca1
0 16.91 25 9.10 64 1.499 155 29.20 899 14.88 1212 1.033 1960 2.532 1966 10.0 - 24.0 1975Mcc
75As 4 15.25 24 4.73 52 0.401 118 18.16 25 6.73 71 0.563 142 0.964 185 13.1 - 20.9 1969Be1
8 15.30 77 4.91 173 0.494 543 18.40 115 8.18 281 0.791 706 1.285 891 13.1 - 20.8 1976Ca1
76Se 0 15.86 7 6.50 35 1.365 56 1.365 56 13.1 - 19.7 1978Gur
8 17.21 12 10.66 55 1.555 72 1.555 72 13.1 - 20.8 1976Ca1
78Se 8 15.23 23 4.67 64 0.527 123 18.76 19 5.68 107 0.512 150 1.039 194 13.1 - 20.8 1976Ca1
80Se 5 16.84 8 7.45 30 1.349 46 1.349 46 13.1 - 20.0 2016Va1
8 16.48 17 6.43 48 1.152 94 1.152 94 13.1 - 17.0 1976Ca1
82Se 0 16.13 5 5.81 23 1.339 39 1.339 39 13.1 - 19.9 1978Gur
8 16.75 5 6.08 20 1.168 29 1.168 29 13.1 - 20.8 1976Ca1
natRb 4 16.92 2 4.93 6 1.147 12 1.147 12 10.6 - 17.9 1971Lep
natSr 4 16.99 2 5.03 5 1.227 12 1.227 12 10.9 - 17.9 1971Lep
89Y 4 16.82 1 4.42 4 1.175 8 1.175 8 14.0 - 19.0 1971Le1
3a 16.89 5 4.50 29 1.255 57 1.255 57 15.3 - 19.0 2003Var
3b 16.91 22 4.57 106 1.268 268 1.268 268 15.3 - 19.0 2003Var
4 17.65 1 4.89 5 0.396 3 0.396 3 15.3 - 19.0 1999Bel
4 16.84 1 4.14 3 0.896 4 0.896 4 14.0 - 18.9 1967Be2
12 16.93 3 4.01 9 0.956 20 0.956 20 14.0 - 18.1 1972You
90Zr 3a 16.90 5 4.13 25 1.226 53 1.226 53 14.9 - 18.5 2003Var
3b 16.87 16 3.97 67 1.193 179 1.193 179 14.9 - 18.5 2003Var
4 16.93 2 4.30 9 0.993 17 0.993 17 15.0 - 18.5 1972Ask
4 16.91 1 4.18 3 0.893 6 0.893 6 14.0 - 18.9 1967Be2
8 16.81 1 4.31 4 1.057 7 1.057 7 14.0 - 19.0 1971Le1
91Zr 4 16.64 2 4.32 7 0.917 11 0.917 11 14.0 - 18.9 1967Be2
5 16.63 9 4.29 33 0.911 47 0.911 47 14.0 - 18.9 2015Var
92Zr 4 16.34 2 4.70 10 0.898 13 0.898 13 14.0 - 18.9 1967Be2
94Zr 4 16.35 3 5.52 12 0.991 17 0.991 17 14.0 - 18.9 1967Be2
5 16.47 11 5.38 53 1.020 73 1.020 73 14.0 - 19.0 2015Var
93Nb 8 16.70 2 5.18 6 1.175 12 1.175 12 14.0 - 19.0 1971Le1
92Mo 3a 17.28 7 5.05 25 1.368 52 1.368 52 14.4 - 19.0 2003Var
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Table 2 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
3b 17.21 17 4.62 62 1.293 160 1.293 160 14.4 - 19.0 2003Var
4 16.89 1 4.28 4 0.781 6 0.781 6 14.0 - 18.9 1974Be3
4a 16.67 4 5.13 22 0.961 30 0.961 30 14.5 - 19.0 1970Is3
4b 16.64 5 5.06 28 0.964 39 0.964 39 14.5 - 19.0 1970Is3
94Mo 4 16.73 2 6.04 6 1.268 12 1.268 12 9.6 - 18.9 1974Be3
96Mo 4 16.42 7 6.52 20 1.315 43 1.315 43 13.2 - 17.0 1974Be3
98Mo 4 15.96 4 6.17 18 1.257 28 1.257 28 13.2 - 18.9 1974Be3
4a 15.65 5 5.45 23 1.317 37 1.317 37 13.1 - 19.0 1970Is3
4b 15.67 9 5.65 42 1.385 82 1.385 82 13.1 - 19.0 1970Is3
100Mo 9 16.02 4 8.44 18 1.515 26 1.515 26 12.1 - 20.0 1974Be3
103Rh 3a 16.59 11 8.44 51 1.638 82 1.638 82 13.1 - 19.0 2003Var
3b 16.62 25 8.56 107 1.658 193 1.658 193 13.1 - 19.0 2003Var
4 16.47 5 8.02 21 1.543 35 1.543 35 13.2 - 18.9 1974Le1
4 16.83 27 7.60 56 1.913 148 1.913 148 10.0 - 19.0 1962Bog
108Pd 0 16.15 35 8.26 48 1.390 160 18.09 31 1.65 137 0.075 73 1.465 176 10.0 - 19.0 1969Dea
natPd 4 16.24 5 7.63 14 1.502 26 1.502 26 10.2 - 17.8 1971Lep
107Ag 4 16.05 5 7.51 17 1.338 26 1.338 26 9.5 - 19.0 1969Ish
4 16.14 5 7.18 22 1.053 29 1.053 29 13.1 - 18.7 1969Be1
4a 15.78 8 6.40 24 1.528 44 1.528 44 10.0 - 19.0 1962Bog
4b 15.87 13 6.64 31 1.581 74 1.581 74 10.0 - 19.0 1962Bog
109Ag 4 13.74 22 3.81 154 0.337 167 16.76 12 4.17 53 0.423 125 0.760 209 13.1 - 19.0 1969Ish
natAg 4 16.39 2 8.03 10 1.555 16 1.555 16 13.2 - 18.9 1971Lep
natCd 4 16.03 2 6.69 6 1.400 10 1.400 10 10.2 - 17.8 1971Lep
115In 4 15.91 2 6.00 7 1.353 13 1.353 13 13.2 - 17.8 1974Le1
4 15.79 1 5.58 6 1.357 12 1.357 12 13.1 - 17.8 1969Fu1
4 15.54 17 5.66 38 1.584 100 1.584 100 10.0 - 18.0 1962Bog
5 15.63 7 5.00 31 1.221 53 1.221 53 13.1 - 17.8 2013Var
112Sn 4 15.82 6 5.87 18 1.411 37 1.411 37 10.9 - 18.0 1974Sor
5 15.81 7 5.74 27 1.388 54 1.388 54 13.1 - 18.0 2009Var
114Sn 4 16.08 6 6.74 24 1.500 48 1.500 48 13.1 - 18.0 1975Sor
5 16.01 6 6.50 22 1.448 44 1.448 44 13.1 - 18.0 2009Var
116Sn 4 15.69 1 5.29 6 1.302 12 1.302 12 13.1 - 17.9 1974Le1
4 15.74 2 4.34 8 1.049 13 1.049 13 13.0 - 18.0 1969Fu1
4a 15.94 4 6.14 16 1.403 32 1.403 32 13.1 - 18.0 1975Sor
4b 15.96 4 6.20 17 1.417 35 1.417 35 13.1 - 18.0 1975Sor
5 15.69 1 4.94 4 1.203 7 1.203 7 13.1 - 18.0 2009Var
117Sn 4 15.77 2 5.29 11 1.232 20 1.232 20 13.2 - 17.8 1974Le1
4 15.77 2 5.31 7 1.208 11 1.208 11 13.1 - 17.9 1969Fu1
4a 15.76 4 5.61 15 1.298 31 1.298 31 13.1 - 18.0 1975Sor
4b 15.85 6 5.88 20 1.360 44 1.360 44 13.1 - 18.0 1975Sor
5 15.75 1 5.22 3 1.209 5 1.209 5 13.1 - 18.0 2009Var
118Sn 4 15.55 1 5.02 6 1.259 12 1.259 12 13.1 - 17.9 1974Le1
4 15.70 1 5.02 5 1.148 8 1.148 8 13.1 - 17.9 1969Fu1
4a 15.60 5 6.42 22 1.560 48 1.560 48 13.1 - 18.0 1974Sor
4b 15.65 6 6.62 28 1.604 63 1.604 63 13.1 - 18.0 1974Sor
5 15.56 1 4.69 2 1.109 4 1.109 4 13.1 - 18.0 2009Var
119Sn 4 15.65 2 5.09 7 1.144 14 1.144 14 13.0 - 17.9 1969Fu1
4a 14.85 3 4.76 14 0.968 22 0.968 22 13.1 - 17.9 1975Sor
4b 14.84 4 4.70 17 0.956 32 0.956 32 13.1 - 17.9 1975Sor
5 15.72 1 5.48 6 1.236 9 1.236 9 13.1 - 18.0 2009Var
120Sn 4 15.50 1 5.26 7 1.334 13 1.334 13 13.1 - 17.9 1974Le1
4 15.53 1 5.03 4 1.256 9 1.256 9 13.1 - 17.9 1969Fu1
4a 15.49 5 6.12 24 1.522 51 1.522 51 13.1 - 18.0 1974Sor
4b 15.50 9 6.15 34 1.528 82 1.528 82 13.1 - 18.0 1974Sor
5 15.45 1 4.85 2 1.221 4 1.221 4 13.1 - 18.0 2009Var
122Sn 4a 15.45 4 4.98 13 1.158 26 1.158 26 13.1 - 18.0 1975Sor
4b 15.50 6 5.12 18 1.194 44 1.194 44 13.1 - 18.0 1975Sor
5 15.35 2 4.72 7 1.087 11 1.087 11 13.1 - 18.0 2009Var
124Sn 3a 15.41 5 5.06 24 1.198 37 1.198 37 13.1 - 18.0 2003Var
3b 15.40 9 5.00 39 1.189 73 1.189 73 13.1 - 18.0 2003Var
4 15.39 2 4.90 9 1.174 16 1.174 16 13.2 - 17.8 1974Le1
4 15.30 2 4.98 8 1.222 16 1.222 16 13.1 - 17.8 1969Fu1
4a 15.35 4 5.81 20 1.308 36 1.308 36 13.1 - 18.0 1975Sor
4b 15.39 8 5.95 28 1.342 62 1.342 62 13.1 - 18.0 1975Sor
5 15.28 1 4.90 3 1.173 5 1.173 5 13.1 - 18.0 2009Var
natSb 4 15.62 1 5.59 4 1.356 8 1.356 8 10.2 - 17.8 1971Lep
124Te 6 15.36 2 5.81 9 1.394 18 1.394 18 12.0 - 18.9 1976Le2
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Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
126Te 6 15.27 2 5.62 8 1.407 15 1.407 15 12.0 - 18.9 1976Le2
128Te 6 15.23 2 5.55 8 1.414 16 1.414 16 12.0 - 18.9 1976Le2
130Te 6 15.21 2 5.19 8 1.377 15 1.377 15 12.0 - 18.9 1976Le2
127I 4 15.05 2 4.76 4 0.979 12 17.33 8 1.83 29 0.035 8 1.014 14 12.0 - 20.0 1999Bel
4 14.64 22 4.00 27 0.860 179 16.51 39 3.21 91 0.215 166 1.075 244 12.2 - 20.0 1989Ras
4 14.98 20 4.93 27 1.228 158 17.03 35 2.65 169 0.106 125 1.334 201 8.8 - 19.8 1969Be6
4 14.65 18 4.34 26 0.650 117 16.80 22 4.24 64 0.311 119 0.961 167 12.1 - 19.9 1966Br1
5 14.62 37 4.31 53 0.760 279 16.76 43 4.30 107 0.397 279 1.157 395 12.1 - 19.9 2006Var
8 14.72 26 2.33 157 0.098 205 15.81 65 6.91 195 1.206 80 1.304 220 12.1 - 16.9 1987Ber
133Cs 4 15.44 1 5.50 2 1.397 5 1.397 5 12.0 - 19.0 1974Le1
4 15.32 2 5.11 8 1.186 14 1.186 14 12.1 - 18.7 1969Be1
5 15.19 14 4.95 53 1.267 83 1.267 83 12.1 - 19.0 2016Va2
138Ba 5 15.16 9 4.68 35 1.150 52 1.150 52 12.1 - 18.7 2016Va2
4 15.31 2 4.76 6 1.208 10 1.208 10 12.1 - 18.7 1970Be8
natBa 4 15.46 1 5.57 4 1.511 8 1.511 8 10.1 - 17.8 1971Be4
139La 4 15.30 3 5.11 10 1.436 18 1.436 18 12.0 - 18.9 1972De1
4 15.15 1 4.09 4 1.068 8 1.068 8 12.0 - 18.9 1971Be4
4 15.19 3 4.60 9 1.283 19 1.283 19 12.1 - 19.0 1968Be5
4a 14.44 6 3.34 19 0.751 21 0.751 21 12.5 - 19.0 1964Ric
4b 14.48 12 3.18 33 0.741 48 0.741 48 12.5 - 19.0 1964Ric
140Ce 6 15.09 1 4.51 5 1.317 10 1.317 10 12.0 - 18.9 1976Le2
142Ce 6 14.95 2 5.24 9 1.313 16 1.313 16 12.0 - 18.9 1976Le2
141Pr 4 15.33 2 4.49 9 1.165 21 1.165 21 12.1 - 16.9 1987Ber
4 15.20 2 4.63 6 1.127 11 1.127 11 12.1 - 18.7 1966Br1
4a 14.65 7 3.62 20 0.812 24 0.812 24 12.5 - 19.0 1964Ric
4b 14.74 13 3.59 39 0.816 60 0.816 60 12.5 - 19.0 1964Ric
12 15.42 2 4.39 5 1.081 10 1.081 10 12.0 - 18.1 1972You
12 15.17 1 4.88 3 1.262 6 1.262 6 12.0 - 16.9 1971Be4
12 15.26 1 4.09 4 1.049 8 1.049 8 12.1 - 19.0 1970Su1
13 15.43 2 4.02 7 1.081 13 1.081 13 12.0 - 18.9 1972De1
142Nd 3a 15.02 4 4.41 18 1.205 30 1.205 30 13.1 - 18.0 2003Var
3b 15.04 12 4.50 49 1.221 111 1.221 111 13.1 - 18.0 2003Var
4 15.01 1 4.56 4 1.226 7 1.226 7 12.0 - 18.9 1971Ca1
143Nd 4 15.08 2 4.99 9 1.281 16 1.281 16 12.0 - 19.0 1971Ca1
144Nd 4 15.17 2 5.56 7 1.295 14 1.295 14 12.0 - 18.9 1971Ca1
145Nd 4 15.14 5 6.75 22 1.456 36 1.456 36 12.0 - 18.9 1971Ca1
146Nd 4 14.88 3 6.04 11 1.361 20 1.361 20 12.0 - 18.9 1971Ca1
4a 13.89 3 3.78 9 0.956 15 0.956 15 12.2 - 19.0 1971Vas
4b 13.94 5 3.98 13 0.996 30 0.996 30 12.2 - 19.0 1971Vas
148Nd 4 13.34 38 5.41 70 0.623 184 15.79 11 4.57 56 0.552 165 1.175 247 10.8 - 18.6 1971Ca1
4 13.73 3 2.71 18 0.870 50 15.96 4 1.09 18 0.113 23 0.982 55 13.0 - 17.0 1969Vas
150Nd 4 12.49 9 3.93 29 0.556 55 16.23 7 4.85 34 0.696 65 1.252 85 10.8 - 18.6 1971Ca1
144Sm 4 15.37 2 4.53 7 1.274 15 1.274 15 12.1 - 18.9 1974Ca5
148Sm 4 14.91 1 5.15 6 1.260 10 1.260 10 12.1 - 18.9 1974Ca5
4a 14.02 2 4.04 5 0.947 11 0.947 11 7.7 - 19.0 1971Vas
4b 14.17 4 4.38 8 1.029 19 1.029 19 7.7 - 19.0 1971Vas
150Sm 4 14.76 3 6.01 12 1.340 20 1.340 20 12.1 - 18.9 1974Ca5
4 13.99 3 4.40 11 1.137 19 1.137 19 12.2 - 19.0 1969Vas
152Sm 4 12.56 4 3.53 13 0.511 25 15.97 3 4.77 14 0.704 30 1.215 39 10.9 - 18.8 1974Ca5
4 11.74 2 2.24 8 0.751 23 15.00 3 2.31 10 0.672 24 1.423 33 11.0 - 18.8 1969Vas
154Sm 0 12.31 29 3.27 1.04 0.483 217 15.95 36 5.53 176 0.729 305 1.212 374 10.9 - 18.6 1981Gur
4 12.42 4 3.43 16 0.495 30 16.20 4 5.29 22 0.716 39 1.211 49 11.0 - 18.6 1974Ca5
4 11.34 4 2.09 15 0.322 23 14.98 3 3.86 9 0.926 23 1.248 32 11.0 - 18.8 1969Vas
151Eu 4a 13.43 34 5.18 31 0.623 163 14.52 7 2.28 60 0.258 133 0.880 210 10.2 - 18.0 1971Vas
4b 13.27 68 5.04 67 0.545 285 14.54 7 2.59 80 0.327 226 0.872 364 10.2 - 18.0 1971Vas
153Eu 4 12.47 5 3.26 18 0.416 31 16.07 5 5.48 21 0.769 42 1.185 52 10.9 - 18.7 1969Be8
4a 11.99 3 2.19 11 0.282 13 15.26 4 3.12 13 0.536 18 0.819 22 11.0 - 18.8 1971Vas
4b 12.00 3 2.23 11 0.292 14 15.19 6 2.88 17 0.496 29 0.788 33 11.0 - 18.8 1971Vas
152Gd 4a 11.96 6 3.49 18 0.397 26 14.75 4 2.87 14 0.475 26 0.872 37 10.2 - 18.0 1971Vas
4b 11.96 6 3.49 18 0.396 27 14.75 5 2.88 17 0.477 32 0.873 42 10.2 - 18.0 1971Vas
154Gd 4a 12.09 5 3.08 17 0.380 23 15.10 4 3.09 15 0.493 27 0.873 35 10.2 - 18.0 1971Vas
4b 12.11 5 3.11 17 0.389 24 15.07 5 2.93 18 0.467 33 0.856 41 10.2 - 18.0 1971Vas
156Gd 0 12.63 24 3.61 80 0.632 177 15.97 23 4.10 105 0.537 191 1.169 260 10.9 - 18.7 1981Gur
4a 12.00 4 3.50 17 0.501 25 15.00 4 2.06 11 0.343 19 0.844 31 11.0 - 18.8 1971Vas
4b 12.01 6 4.19 37 0.583 52 15.02 6 2.09 20 0.322 39 0.905 65 11.0 - 18.8 1971Vas
158Gd 4a 12.00 5 3.37 18 0.449 26 15.19 5 2.97 19 0.473 27 0.921 38 10.2 - 18.0 1971Vas
4b 12.06 6 3.50 18 0.487 29 15.02 9 2.21 26 0.368 45 0.855 54 10.2 - 18.0 1971Vas
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Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
160Gd 3a 12.47 14 3.85 49 0.678 101 16.26 11 4.69 48 0.700 104 1.378 145 10.9 - 18.8 2003Var
3b 12.42 16 3.71 67 0.638 142 16.25 16 5.07 88 0.764 177 1.402 227 10.9 - 18.8 2003Var
4 12.34 6 3.13 24 0.502 43 16.16 6 4.99 29 0.717 54 1.219 69 10.9 - 18.7 1969Be8
159Tb 4 12.55 5 3.23 15 0.452 33 16.16 5 5.74 22 1.059 50 1.511 60 11.1 - 19.0 1976Gor
4 12.22 6 3.37 28 0.497 48 16.05 6 4.79 29 0.737 57 1.234 75 11.0 - 18.7 1968Be5
4 12.33 5 3.04 18 0.414 31 15.85 6 4.60 29 0.631 46 1.045 55 10.8 - 18.7 1964Br1
4a 12.58 7 3.53 21 0.749 44 16.14 11 1.81 19 0.362 32 1.111 55 10.8 - 18.8 1962Bog
4b 12.46 10 3.52 33 0.687 66 16.10 11 2.93 31 0.539 58 1.225 88 10.8 - 18.8 1962Bog
4a 12.43 7 3.12 23 0.530 48 16.42 11 4.70 48 0.850 90 1.380 102 11.0 - 18.0 1958Ful
4b 12.43 7 3.12 23 0.529 48 16.42 12 4.72 49 0.854 92 1.383 104 11.0 - 18.0 1958Ful
5 12.16 6 3.50 28 0.450 49 15.73 7 5.72 30 0.766 59 1.216 77 11.1 - 19.0 2011Var
165Ho 0 12.47 13 2.84 59 0.445 100 15.59 18 3.78 72 0.520 120 0.965 156 11.1 - 18.7 1981Gur
0 12.62 14 3.02 58 0.501 109 15.47 15 3.42 62 0.492 117 0.994 160 11.1 - 18.7 1976Gu2
4 12.38 2 2.92 9 0.453 17 15.98 3 4.66 14 0.692 23 1.145 29 10.9 - 18.7 1969Be8
4 12.11 4 2.81 19 0.489 38 15.78 5 4.83 24 0.856 50 1.345 63 11.0 - 18.7 1968Be5
4 11.91 3 2.61 15 0.435 29 16.38 4 5.79 26 1.343 62 1.778 69 11.0 - 18.3 1966Axe
4a 12.41 5 2.99 14 0.421 30 16.51 5 6.20 31 1.153 63 1.574 69 10.8 - 18.8 1976Gor
4b 12.41 5 2.99 14 0.421 30 16.51 5 6.20 31 1.153 63 1.574 69 10.8 - 18.8 1976Gor
168Er 0 12.33 36 4.18 140 0.698 281 15.65 20 3.58 96 0.516 225 1.214 360 10.9 - 18.8 1981Gur
174Yb 0 12.73 25 3.95 69 0.909 211 15.80 18 3.18 81 0.496 186 1.405 281 10.9 - 18.7 1981Gur
175Lu 4 12.44 9 2.99 30 0.456 59 15.65 9 4.32 34 0.699 71 1.155 92 11.0 - 18.7 1969Be6
176Hf 4 12.46 4 3.13 13 0.585 31 15.86 5 4.44 18 0.677 38 1.262 49 10.9 - 17.9 1977Gor
178Hf 0 12.59 22 4.95 68 1.126 190 15.65 16 3.00 61 0.401 128 1.527 229 10.8 - 18.6 1981Gur
0 12.40 18 3.95 37 0.879 123 15.56 16 3.47 57 0.556 124 1.435 175 8.1 - 18.6 1976Gu2
4 12.57 5 3.26 17 0.643 39 15.91 5 3.71 19 0.564 40 1.207 56 11.0 - 17.9 1977Gor
4 12.68 18 2.78 56 0.248 127 15.14 29 6.51 40 1.077 167 1.325 209 11.0 - 18.8 1976Gor
180Hf 0 12.74 31 4.93 88 1.089 256 15.59 18 3.04 79 0.407 177 1.496 311 10.8 - 18.7 1981Gur
0 12.45 21 3.64 43 0.769 143 15.46 19 3.68 68 0.630 160 1.399 215 8.6 - 18.7 1976Gu2
4 12.56 4 2.96 12 0.584 26 15.86 3 3.51 13 0.558 27 1.142 37 11.0 - 17.9 1977Gor
181Ta 0 12.36 39 3.41 110 0.638 331 15.26 40 4.71 111 0.774 356 1.412 486 10.8 - 18.6 1981Gur
0 12.36 39 3.41 110 0.638 331 15.26 40 4.71 111 0.774 356 1.412 486 10.8 - 18.6 1976Gu2
3a 12.52 11 3.23 23 0.582 62 15.47 10 3.89 27 0.680 67 1.262 91 10.0 - 18.8 2003Var
3b 12.45 17 3.08 50 0.536 124 15.43 16 4.17 71 0.742 165 1.278 206 10.0 - 18.8 2003Var
4 12.65 2 2.91 5 0.558 12 15.61 2 3.53 7 0.646 15 1.203 19 10.8 - 18.8 2001Bel
4 12.43 6 2.90 22 0.518 50 15.42 6 4.03 21 0.743 56 1.261 75 11.0 - 18.7 1968Be5
4 12.52 8 1.90 41 0.164 69 15.06 20 5.83 72 0.917 140 1.081 156 10.8 - 18.7 1963Br1
4 13.23 14 5.09 40 1.283 106 15.74 3 1.47 22 0.257 48 1.540 116 11.0 - 18.5 1962Bog
4a 11.97 7 2.78 35 0.473 59 15.16 7 3.68 22 0.623 53 1.096 79 10.8 - 18.8 1969Ish
4b 12.03 8 2.74 39 0.493 67 15.17 7 3.11 28 0.557 62 1.050 91 10.8 - 18.8 1969Ish
4a 12.45 28 3.52 91 0.626 174 15.66 23 3.17 74 0.511 159 1.138 235 11.0 - 18.0 1967Ant
4b 12.36 39 3.34 145 0.569 288 15.60 37 3.67 162 0.591 316 1.160 427 11.0 - 18.0 1967Ant
4a 12.40 3 2.62 12 0.517 30 15.66 5 4.81 19 0.962 46 1.479 55 11.0 - 18.7 1958Ful
4b 12.41 3 2.67 14 0.529 33 15.67 5 4.77 21 0.948 49 1.478 59 11.0 - 18.7 1958Ful
5 12.68 34 3.74 111 0.711 285 15.56 25 3.95 79 0.522 245 1.233 376 11.5 - 19.0 2012Var
182W 0 13.08 34 7.29 100 1.655 268 15.20 21 1.53 123 0.091 90 1.746 283 11.0 - 18.8 1981Gur
0 12.00 27 3.13 59 0.555 196 14.96 32 5.06 108 0.839 267 1.394 331 8.5 - 18.8 1976Gu2
4 12.80 5 3.17 12 0.629 35 15.71 5 4.14 14 0.704 39 1.333 52 10.8 - 18.6 1978Go3
184W 0 12.27 45 5.17 188 1.144 513 15.10 17 3.15 143 0.347 301 1.491 595 11.0 - 17.6 1981Gur
4 13.23 7 4.61 11 0.990 46 15.75 5 3.46 18 0.416 41 1.406 62 8.0 - 18.6 1978Go3
4a 12.56 8 3.27 20 0.557 65 15.94 13 5.37 56 0.959 107 1.516 125 11.0 - 18.8 1973Gor
4b 12.62 9 3.43 22 0.625 80 15.92 20 4.48 91 0.810 173 1.435 191 11.0 - 18.8 1973Gor
186W 0 13.01 48 6.25 93 1.400 392 14.81 30 2.84 186 0.205 255 1.605 468 10.9 - 18.7 1981Gur
4 12.73 7 3.06 16 0.557 51 15.34 6 4.33 17 0.785 58 1.342 77 11.0 - 17.8 1978Go3
4 12.74 5 2.94 12 0.484 38 15.25 6 4.61 17 0.755 47 1.239 60 10.9 - 18.7 1969Be8
4a 12.87 13 3.82 31 0.734 112 15.92 22 4.96 66 0.658 133 1.392 173 11.0 - 18.8 1973Gor
4b 12.88 14 3.83 32 0.749 132 15.88 29 4.60 138 0.620 215 1.369 253 11.0 - 18.8 1973Gor
185Re 4a 12.89 6 3.48 12 0.674 52 15.84 10 4.37 55 0.649 83 1.324 98 10.2 - 18.0 1973Gor
4b 12.62 4 2.00 19 0.213 37 15.63 36 9.15 57 1.727 142 1.940 147 10.2 - 18.0 1973Gor
natRe 4 14.30 1 7.05 5 1.902 11 1.902 11 10.2 - 18.0 1975Vey
186Os 5 13.00 44 3.09 79 0.557 283 15.09 35 3.39 58 0.542 275 1.100 394 11.1 - 18.9 2015Var
7 13.27 13 3.65 26 0.756 95 15.39 8 2.80 31 0.394 83 1.150 126 11.1 - 18.7 1979Be4
188Os 5 13.14 43 3.59 68 0.794 319 15.22 30 2.98 76 0.507 292 1.301 432 10.8 - 18.9 2014Var
9 13.12 7 3.61 12 0.739 59 15.17 6 3.55 19 0.597 61 1.336 85 10.8 - 18.7 1979Be4
189Os 5 13.18 26 3.64 40 0.873 201 15.32 25 2.95 63 0.365 180 1.238 270 10.8 - 18.9 2014Var
9 12.93 7 3.39 12 0.657 53 14.86 5 3.19 16 0.582 55 1.239 76 10.8 - 18.7 1979Be4
190Os 5 13.21 33 3.59 46 0.881 256 15.28 36 2.93 79 0.348 233 1.229 346 10.8 - 18.9 2015Var
9 13.04 10 3.62 14 0.694 85 14.75 8 3.51 20 0.549 85 1.243 120 10.8 - 18.7 1979Be4
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Table 2 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
192Os 5 13.08 68 3.61 104 0.752 558 14.98 56 3.68 110 0.523 534 1.275 772 10.8 - 18.9 2015Var
9 13.04 10 3.62 14 0.690 85 14.75 8 3.51 20 0.545 84 1.235 120 10.8 - 18.7 1979Be4
191Ir 4 13.16 15 3.75 25 0.894 155 15.24 22 3.69 97 0.359 171 1.253 231 11.0 - 16.8 1978Go1
4 12.92 7 2.16 39 0.278 91 16.40 46 10.48 111 2.304 292 2.582 305 11.1 - 16.9 1978Go2
193Ir 4 12.85 8 1.64 37 0.149 64 14.18 16 5.94 37 1.322 65 1.471 91 11.0 - 16.8 1978Go1
natIr 4 13.81 1 4.97 4 1.386 8 1.386 8 10.2 - 18.0 1975Vey
194Pt 4 13.66 7 4.29 13 1.203 69 16.70 42 4.55 264 0.088 81 1.291 106 11.0 - 17.8 1978Go1
13 13.39 7 3.73 16 0.953 70 16.58 9 4.69 55 0.603 97 1.557 119 11.2 - 18.0 1978Go2
195Pt 4 13.28 12 3.71 22 0.964 126 15.44 24 3.56 96 0.273 132 1.237 182 11.0 - 17.8 1978Go1
13 13.24 9 3.44 21 0.847 106 16.26 17 4.78 99 0.716 181 1.563 209 11.2 - 18.0 1978Go2
196Pt 4 13.38 7 2.87 39 0.376 149 14.18 19 6.94 71 1.067 130 1.443 198 11.0 - 17.8 1978Go1
198Pt 4 13.62 2 4.83 7 1.426 12 1.426 12 11.0 - 17.8 1978Go1
197Au 0 13.72 7 5.43 30 1.570 69 1.570 69 11.1 - 17.0 1981Gur
0 13.68 7 5.45 23 1.580 54 1.580 54 8.2 - 17.0 1976Gu2
4 13.81 2 4.79 8 1.410 19 1.410 19 11.0 - 16.8 1970Ve1
4 13.88 3 4.09 9 1.231 22 1.231 22 11.1 - 16.8 1962Fu2
4a 13.28 3 4.44 14 1.346 29 1.346 29 11.1 - 17.0 1973Sor
4b 13.36 5 4.95 24 1.460 52 1.460 52 11.1 - 17.0 1973Sor
4a 13.77 3 4.72 12 1.475 26 1.475 26 11.4 - 17.0 1958Ful
4b 13.78 3 4.76 12 1.485 28 1.485 28 11.4 - 17.0 1958Ful
8 13.86 3 4.94 15 1.354 34 1.354 34 12.1 - 16.9 1987Ber
8a 13.66 6 4.21 22 1.272 38 1.272 38 11.0 - 16.8 2010Var
8b 13.70 14 4.36 46 1.295 104 1.295 104 11.0 - 16.8 2010Var
203Tl 4 14.06 8 3.95 21 0.926 39 0.926 39 9.0 - 17.9 1970Ant
205Tl 4 14.47 5 2.93 16 0.756 27 0.756 27 10.5 - 17.9 1970Ant
206Pb 4 13.61 1 4.01 5 1.072 9 1.072 9 10.0 - 17.0 1964Ha2
4a 13.57 2 5.44 6 1.271 14 1.271 14 10.1 - 16.9 1973Sor
4b 13.80 3 6.09 9 1.422 22 1.422 22 10.1 - 16.9 1973Sor
207Pb 4 13.57 2 4.22 6 1.042 10 1.042 10 10.0 - 17.0 1964Ha2
208Pb 3a 13.34 3 3.64 8 1.270 15 1.270 15 10.9 - 18.8 2003Var
3b 13.43 7 3.83 18 1.301 44 1.301 44 10.9 - 18.8 2003Var
4 13.52 1 3.47 3 1.091 6 1.091 6 10.8 - 18.8 1995Bel
4 13.52 2 4.67 5 1.473 14 1.473 14 10.2 - 16.8 1970Ve1
4 13.50 1 4.15 5 1.048 9 1.048 9 10.0 - 17.0 1964Ha2
4a 13.21 1 4.37 4 1.127 10 1.127 10 10.9 - 18.6 1973Sor
4b 13.55 3 5.56 9 1.420 24 1.420 24 10.9 - 18.6 1973Sor
5 13.41 3 4.42 10 1.397 24 1.397 24 10.5 - 17.1 2013Ish
12 13.79 2 4.49 6 1.488 19 1.488 19 10.0 - 14.9 1972You
natPb 2 13.58 2 4.05 7 1.356 19 1.356 19 12.1 - 16.9 1985Ahr
8 13.64 2 3.74 9 1.209 24 1.209 24 12.1 - 16.9 1987Ber
209Bi 0 13.87 8 5.04 31 1.559 70 1.559 70 10.9 - 18.3 1976Gu2
4 13.35 1 3.75 2 1.023 4 1.023 4 10.8 - 18.8 1995Bel
4 13.49 1 4.28 5 1.132 8 1.132 8 10.0 - 17.0 1964Ha2
4a 13.04 3 3.93 10 1.212 19 1.212 19 10.9 - 18.6 1973Sor
4b 13.19 5 4.70 19 1.405 43 1.405 43 10.9 - 18.6 1973Sor
4a 12.89 9 3.28 16 1.204 33 1.204 33 11.0 - 18.5 1967Ant
4b 13.06 17 3.56 32 1.251 85 1.251 85 11.0 - 18.5 1967Ant
5 13.50 6 4.28 20 1.137 29 1.137 29 10.0 - 18.9 2016Va2
12 13.66 2 4.17 5 1.387 13 1.387 13 10.0 - 14.8 1972You
232Th 0 11.10 32 3.51 137 0.477 249 13.97 20 4.22 72 0.671 226 1.148 336 10.2 - 18.3 1976Gu1
4 11.45 17 4.30 70 0.849 184 14.26 6 3.77 40 0.620 139 1.469 231 10.4 - 18.3 1980Ca1
4 12.61 67 7.84 152 1.429 434 14.30 16 1.90 153 0.114 146 1.543 458 9.2 - 16.3 1973Ve1
5 11.35 24 3.97 74 0.581 160 14.17 14 3.98 59 0.542 144 1.123 215 10.0 - 18.1 2007Var
10 11.23 3 3.36 7 0.586 25 14.12 3 4.35 17 0.799 37 1.385 45 9.4 - 17.8 1980Ca1
233U 4 11.01 6 2.23 17 0.220 31 13.68 7 5.38 16 1.022 44 1.243 54 9.4 - 17.8 1986Be2
11 11.14 3 2.51 7 0.472 28 14.20 3 5.17 9 2.172 44 2.644 52 9.4 - 17.8 1986Be2
234U 4 11.30 9 2.83 30 0.568 80 14.23 9 4.04 38 0.670 88 1.238 119 9.4 - 17.8 1986Be2
11 11.18 6 2.60 21 0.713 74 14.39 4 4.20 22 1.575 92 2.288 118 9.4 - 17.8 1986Be2
235U 0 11.11 29 4.52 83 0.730 186 13.92 15 3.88 67 0.489 153 1.219 240 9.5 - 18.4 1976Gu1
4 11.07 5 2.79 15 0.494 35 14.24 5 4.38 22 0.853 50 1.347 61 9.4 - 18.3 1980Ca1
236U 4 11.25 7 3.34 20 0.530 50 14.18 6 4.25 24 0.696 57 1.226 76 9.5 - 17.8 1980Ca1
10 11.11 4 3.20 11 0.499 29 14.06 5 4.34 16 0.727 37 1.226 47 9.4 - 17.8 1980Ca1
238U 0 11.24 18 3.54 54 0.533 104 14.45 15 4.26 55 0.604 111 1.137 152 9.2 - 18.8 1976Gu1
4 11.04 5 3.62 13 0.667 35 14.18 4 4.34 18 0.747 40 1.414 53 9.0 - 18.3 1980Ca1
4 11.10 5 3.20 15 0.503 33 14.20 5 4.15 20 0.647 40 1.150 52 9.1 - 17.8 1973Ve1
5 11.10 10 3.28 24 0.469 53 14.19 10 4.33 35 0.623 64 1.093 83 9.2 - 18.2 2007Var
natU 2 10.86 2 2.83 14 0.464 29 13.96 3 4.69 11 0.801 31 1.264 42 10.2 - 17.9 1985Ahr
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Table 2 (continued)
Nucl Id Er,1 Γr,1 s1 Er,2 Γr,2 s2 s εmin − εmax Ref
(MeV) (MeV) (MeV) (MeV) (MeV)
237Np 4 11.10 5 2.72 12 0.462 32 14.27 5 4.27 19 0.986 46 1.448 56 9.4 - 17.8 1986Be2
4 11.20 22 3.50 71 0.483 136 14.24 14 4.22 64 0.682 149 1.165 202 9.5 - 16.5 1973Ve1
5 11.04 13 2.87 32 0.376 64 14.20 13 4.30 47 0.758 90 1.133 110 9.3 - 17.7 2007Var
10 11.09 7 2.68 16 0.452 45 14.26 8 4.32 30 1.000 70 1.452 83 9.4 - 17.8 1986Be2
10 11.21 37 3.59 98 0.494 209 14.32 26 4.46 125 0.710 265 1.204 337 9.2 - 16.6 1973Ve1
239Pu 0 11.47 46 4.50 108 0.626 260 14.37 26 4.76 98 0.609 253 1.234 362 9.3 - 18.7 1976Gu1
5 11.76 47 4.03 108 0.759 319 14.08 17 2.41 164 0.252 258 1.012 410 9.2 - 17.7 2007Var
10 11.41 16 3.05 24 0.515 111 14.05 24 4.23 72 0.641 150 1.156 187 9.1 - 17.8 1986Be2
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Table 3
References to experimental and evaluated cross section data taken from EXFOR.
Nucl Id Reaction Ref EXFOR
6Li 2 γ, abs 1986Var M0140016
4 γ, sn 1965Be1 L0008005
7Li 0 γ, abs 1985Ahr M0188012
2 γ, abs 1986Var M0140024
4 γ, sn 1973Bra L0030005
9Be 0 γ, abs 1975Ahr M0825004
10B 4 γ, sn 1987Ahs M0207002
12C 0 γ, abs 1969Bez L0064002
1 γ, abs 1975Ahr M0372004
3 γ, abs 2002Ish M0648002
4 γ, sn 1963Bur M0160002
13C 3 γ, abs 2002Ish M0648003
14C 3 γ, abs 2002Ish M0648004
natC 0 γ, abs 1985Ahr M0188014
0 γ, abs 1975Ahr M0825006
0 γ, abs 1972Ahr L0083005
1 γ, abs 1965Wyc L0122003
14N 0 γ, abs 1969Bez L0064003
3 γ, abs 2002Ish M0648005
15N 3 γ, abs 2002Ish M0648006
16O 0 γ, abs 1975Ahr M0372005
0 γ, abs 1972Ahr L0083004
0 γ, abs 1969Bez L0064004
0 γ, abs 1963Bur L0127002
1 γ, abs 1965Wyc L0122004
3 γ, abs 2002Ish M0648007
17O 3 γ, abs 2002Ish M0648008
18O 3 γ, abs 2002Ish M0648009
natO 0 γ, abs 1985Ahr M0188015
0 γ, abs 1975Ahr M0825008
19F 3 γ, abs 2002Ish M0648010
23Na 0 γ, abs 1981Ish M0043025
1 γ, abs 1965Wyc L0122005
3 γ, abs 2002Ish M0648011
4 γ, sn 1971Alv L0022008
24Mg 0 γ, abs 1966Dol M0727003
3 γ, abs 2003Var M0656003
3 γ, abs 2002Ish M0648012
25Mg 3 γ, abs 2002Ish M0648013
4 γ, sn 1971Alv L0022009
26Mg 3 γ, abs 2003Var M0656004
3 γ, abs 2002Ish M0648014
4 γ, sn 1971Fu2 L0026006
natMg 1 γ, abs 1965Wyc L0122006
27Al 0 γ, abs 1985Ahr M0188016
0 γ, abs 1975Ahr M0825010
0 γ, abs 1972Ahr L0083006
0 γ, abs 1975Ahr M0372006
3 γ, abs 2002Ish M0648015
4 γ, sn 1966Fu1 L0010007
28Si 3 γ, abs 2003Var M0656005
3 γ, abs 2002Ish M0648016
29Si 3 γ, abs 2002Ish M0648017
30Si 3 γ, abs 2002Ish M0648018
natSi 0 γ, abs 1975Ahr M0372007
32S 0 γ, abs 1968Dol M0824002
3 γ, abs 2002Ish M0648019
34S 0 γ, abs 1986Ass M0510006
3 γ, abs 2003Var M0656006
3 γ, abs 2002Ish M0648020
natS 0 γ, abs 1965Wyc L0122009
40Ar 3 γ, abs 2002Ish M0648021
natK 13 γ, xn 1974Ve1 L0039036
40Ca 0 γ, abs 1966Dol M0727004
3 γ, abs 2003Ero M0653002
42Ca 3 γ, abs 2003Ero M0653003
44Ca 3 γ, abs 2003Ero M0653004
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Table 3 (continued)
Nucl Id Reaction Ref EXFOR
48Ca 0 γ, abs 1987OKe M0636010
3 γ, abs 2003Ero M0653005
natCa 0 γ, abs 1975Ahr M0372008
0 γ, abs 1972Ahr L0083003
0 γ, abs 1968Bez M0840003
1 γ, abs 1965Wyc L0122010
2 γ, abs 1985Ahr M0188017
46Ti 3 γ, abs 2002Ish M0648026
48Ti 3 γ, abs 2002Ish M0648027
51V 4 γ, sn 1962Fu1 L0001008
3 γ, abs 2003Var M0656007
4 γ, sn 1969Gor M0093005
52Cr 3 γ, abs 2002Ish M0648028
4 γ, sn 1969Gor M0093006
55Mn 4 γ, sn 1979Al2 L0028011
4 γ, sn 1974Car M0835002
4 γ, sn 1970Is1 M0726003
54Fe 0 γ, abs 1978Nor M0507004
59Co 4 γ, sn 1979Al2 L0028012
4 γ, sn 1964Baz M0106003
4 γ, sn 1969Gor M0093007
58Ni 3 γ, abs 2003Var M0656008
3 γ, abs 2002Ish M0648029
4 γ, sn 1974Fu3 L0034002
4 γ, sn 1970Gor M0597002
60Ni 3 γ, abs 2003Var M0656002
4 γ, sn 1974Fu3 L0034008
4 γ, sn 1970Gor M0597003
63Cu 3 γ, abs 2003Var M0656010
3 γ, abs 2002Ish M0648031
4 γ, sn 1964Fu1 L0006012
5 γ, sn 2016Va1 M0920002
6 γ, sn 1968Su1 L0013002,L0013003
3 γ, abs 2003Var M0656011
65Cu 3 γ, abs 2002Ish M0648032
4 γ, sn 1964Fu1 L0006013
5 γ, sn 2016Va1 M0920005
natCu 1 γ, abs 1965Wyc L0122013
4 γ, sn 1964Ful L0006011
4 γ, sn 1970Is2 M0537005
4 γ, sn 1968Tom L0108004
64Zn 8 γ, sn 1976Ca1 L0043002,L0043003
65Zn 1 γ, abs 2003Rod M0652007
70Ge 0 γ, abs 1975Mcc M0496004
8 γ, sn 1976Ca1 L0043008,L0043009
72Ge 0 γ, abs 1975Mcc M0496010
8 γ, sn 1976Ca1 L0043011,L0043012
74Ge 8 γ, sn 1976Ca1 L0043014,L0043015
0 γ, abs 1975Mcc M0496013
76Ge 8 γ, sn 1976Ca1 L0043017,L0043018
0 γ, abs 1975Mcc M0496007
75As 4 γ, sn 1969Be1 L0014012
8 γ, sn 1976Ca1 L0043020,L0043021
76Se 0 γ, abs 1978Gur M0023002
8 γ, sn 1976Ca1 L0043023,L0043024
78Se 8 γ, sn 1976Ca1 L0043026,L0043027
80Se 5 γ, sn 2016Va1 M0920008
8 γ, sn 1976Ca1 L0043029,L0043030
82Se 0 γ, abs 1978Gur M0023003
8 γ, sn 1976Ca1 L0043032,L0043033
natRb 4 γ, sn 1971Lep L0027017
natSr 4 γ, sn 1971Lep L0027018
89Y 4 γ, sn 1971Le1 L0027019
3 γ, abs 2003Var M0656012
4 γ, sn 1999Bel M0706002
4 γ, sn 1967Be2 L0011018
12 γ, 1n 1972You L0059002
90Zr 3 γ, abs 2003Var M0656013
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Table 3 (continued)
Nucl Id Reaction Ref EXFOR
4 γ, sn 1972Ask M0360003
4 γ, sn 1967Be2 L0011019
8 γ, sn 1971Le1 L0027012,L0027013
91Zr 4 γ, sn 1967Be2 L0011020
5 γ, sn 2015Var M0914002
92Zr 4 γ, sn 1967Be2 L0011021
94Zr 4 γ, sn 1967Be2 L0011022
5 γ, sn 2015Var M0914005
93Nb 8 γ, sn 1971Le1 L0027015,L0027016
92Mo 3 γ, abs 2003Var M0656014
4 γ, sn 1974Be3 L0032020
4 γ, sn 1970Is3 M0719003
94Mo 4 γ, sn 1974Be3 L0032021
96Mo 4 γ, sn 1974Be3 L0032022
98Mo 4 γ, sn 1974Be3 L0032023
4 γ, sn 1970Is3 M0719006
100Mo 9 γ, sn 1974Be3 L0032017,L0032018,L0032019
103Rh 3 γ, abs 2003Var M0656015
4 γ, sn 1974Le1 L0035041
4 γ, sn 1962Bog M0769006
108Pd 0 γ, abs 1969Dea M0839004
natPd 4 γ, sn 1971Lep L0035042
107Ag 4 γ, sn 1969Ish M0524002
4 γ, sn 1969Be1 L0014013
4 γ, sn 1962Bog M0769011
109Ag 4 γ, sn 1969Ish M0524003
natAg 4 γ, sn 1971Lep L0035043
natCd 4 γ, sn 1971Lep L0035044
115In 4 γ, sn 1974Le1 L0035045
4 γ, sn 1969Fu1 L0017029
4 γ, sn 1962Bog M0769003
5 γ, sn 2013Var M0863005
112Sn 4 γ, sn 1974Sor M0745005
5 γ, sn 2009Var M0768038
114Sn 4 γ, sn 1975Sor M0746008
5 γ, sn 2009Var M0768039
116Sn 4 γ, sn 1974Le1 L0035046
4 γ, sn 1969Fu1 L0017030
4 γ, sn 1975Sor M0746009
5 γ, sn 2009Var M0768040
117Sn 4 γ, sn 1974Le1 L0035047
4 γ, sn 1969Fu1 L0017031
4 γ, sn 1975Sor M0746010
5 γ, sn 2009Var M0768041
118Sn 4 γ, sn 1974Le1 L0035048
4 γ, sn 1969Fu1 L0017032
4 γ, sn 1974Sor M0745006
5 γ, sn 2009Var M0768042
119Sn 4 γ, sn 1969Fu1 L0017033
4 γ, sn 1975Sor M0746011
5 γ, sn 2009Var M0768043
120Sn 4 γ, sn 1974Le1 L0035049
4 γ, sn 1969Fu1 L0017034
4 γ, sn 1974Sor M0745007
5 γ, sn 2009Var M0768044
122Sn 4 γ, sn 1975Sor M0746012
5 γ, sn 2009Var M0768045
124Sn 3 γ, abs 2003Var M0656016
4 γ, sn 1974Le1 L0035050
4 γ, sn 1969Fu1 L0017035
4 γ, sn 1975Sor M0746013
5 γ, sn 2009Var M0768046
natSb 4 γ, sn 1971Lep L0035051
124Te 6 γ, sn 1976Le2 L0042004,L0042002
126Te 6 γ, sn 1976Le2 L0042007,L0042005
128Te 6 γ, sn 1976Le2 L0042010,L0042008
130Te 6 γ, sn 1976Le2 L0042013,L0042011
127I 4 γ, sn 1999Bel M0706004
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Table 3 (continued)
Nucl Id Reaction Ref EXFOR
4 γ, sn 1989Ras M0511002
4 γ, sn 1969Be6 L0015022
4 γ, sn 1966Br1 L0009009
5 γ, sn 2006Var M0693003
8 γ, sn 1987Ber L0057005,L0057006
133Cs 4 γ, sn 1974Le1 L0035053
4 γ, sn 1969Be1 L0014014
5 γ, sn 2016Va2 M0922002
138Ba 5 γ, sn 2016Va2 M0922006
4 γ, sn 1970Be8 L0019008
natBa 4 γ, sn 1971Be4 L0024015
139La 4 γ, sn 1972De1 M0398004
4 γ, sn 1971Be4 L0024016
4 γ, sn 1968Be5 L0012018
4 γ, sn 1964Ric M0928003
140Ce 6 γ, sn 1976Le2 L0042016,L0042014
142Ce 6 γ, sn 1976Le2 L0042019,L0042017
141Pr 4 γ, xn 1987Ber L0057015
4 γ, sn 1966Br1 L0009010
4 γ, sn 1964Ric M0928005
12 γ, 1n 1972You L0059003
12 γ, 1n 1971Be4 L0024011
12 γ, 1n 1970Su1 L0020002
13 γ, xn 1972De1 M0398002
142Nd 3 γ, abs 2003Var M0656017
4 γ, sn 1971Ca1 L0025023
143Nd 4 γ, sn 1971Ca1 L0025024
144Nd 4 γ, sn 1971Ca1 L0025025
145Nd 4 γ, sn 1971Ca1 L0025026
146Nd 4 γ, sn 1971Ca1 L0025027
4 γ, sn 1971Vas M0817003
148Nd 4 γ, sn 1971Ca1 L0025028
4 γ, sn 1969Vas M0816003
150Nd 4 γ, sn 1971Ca1 L0025029
144Sm 4 γ, sn 1974Ca5 L0033017
148Sm 4 γ, sn 1974Ca5 L0033018
4 γ, sn 1971Vas M0817005
150Sm 4 γ, sn 1974Ca5 L0033019
4 γ, sn 1969Vas M0816007
152Sm 4 γ, sn 1974Ca5 L0033020
4 γ, sn 1969Vas M0816009
154Sm 0 γ, abs 1981Gur M0073002
4 γ, sn 1974Ca5 L0033021
4 γ, sn 1969Vas M0816011
151Eu 4 γ, sn 1971Vas M0817015
153Eu 4 γ, sn 1969Be8 L0016018
4 γ, sn 1971Vas M0817017
152Gd 4 γ, sn 1971Vas M0817007
154Gd 4 γ, sn 1971Vas M0817009
156Gd 0 γ, abs 1981Gur M0073003
4 γ, sn 1971Vas M0817011
158Gd 4 γ, sn 1971Vas M0817013
160Gd 3 γ, abs 2003Var M0656018
4 γ, sn 1969Be8 L0016019
159Tb 4 γ, sn 1976Gor M0057002
4 γ, sn 1968Be5 L0012019
4 γ, sn 1964Br1 L0005006
4 γ, sn 1962Bog M0769014
4 γ, sn 1958Ful L0111002
5 γ, sn 2011Var M0831005
165Ho 0 γ, abs 1981Gur M0073004
0 γ, abs 1976Gu2 M0056002
4 γ, sn 1969Be8 L0016020
4 γ, sn 1968Be5 L0012020
4 γ, sn 1966Axe M0844003
4 γ, sn 1976Gor M0057006
168Er 0 γ, abs 1981Gur M0073005
174Yb 0 γ, abs 1981Gur M0073006
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Table 3 (continued)
Nucl Id Reaction Ref EXFOR
175Lu 4 γ, sn 1969Be6 L0015026
176Hf 4 γ, sn 1977Gor M0007002
178Hf 0 γ, abs 1981Gur M0073007
0 γ, abs 1976Gu2 M0056003
4 γ, sn 1977Gor M0007003
4 γ, sn 1976Gor M0057012
180Hf 0 γ, abs 1981Gur M0073008
0 γ, abs 1976Gu2 M0056004
4 γ, sn 1977Gor M0007004
181Ta 0 γ, abs 1981Gur M0073009
0 γ, abs 1976Gu2 M0056005
3 γ, abs 2003Var M0656019
4 γ, sn 2001Bel M0707003
4 γ, sn 1968Be5 L0012021
4 γ, sn 1963Br1 L0003005
4 γ, sn 1962Bog M0769009
4 γ, sn 1969Ish M0737003
4 γ, sn 1967Ant M0539005
4 γ, sn 1958Ful L0111003
5 γ, sn 2012Var M0850006
182W 0 γ, abs 1981Gur M0073010
0 γ, abs 1976Gu2 M0056006
4 γ, sn 1978Go3 M0025002
184W 0 γ, abs 1981Gur M0073011
4 γ, sn 1978Go3 M0025003
4 γ, sn 1973Gor M0645007
186W 0 γ, abs 1981Gur M0073012
4 γ, sn 1978Go3 M0025004
4 γ, sn 1969Be8 L0016021
4 γ, sn 1973Gor M0645008
185Re 4 γ, sn 1973Gor M0645009
natRe 4 γ, sn 1975Vey M0845013
186Os 5 γ, sn 2015Var M0915002
7 γ, sn 1979Be4 L0046004,L0046002
188Os 5 γ, sn 2014Var M0916005
9 γ, sn 1979Be4 L0046005,L0046006,L0046007
189Os 5 γ, sn 2014Var M0916009
9 γ, sn 1979Be4 L0046009,L0046010,L0046011
190Os 5 γ, sn 2015Var M0915007
9 γ, sn 1979Be4 L0046013,L0046014,L0046015
192Os 5 γ, sn 2015Var M0915011
9 γ, sn 1979Be4 L0046017,L0046018,L0046019
191Ir 4 γ, sn 1978Go1 M0008002
4 γ, sn 1978Go2 M0049002
193Ir 4 γ, sn 1978Go1 M0008003
natIr 4 γ, sn 1975Vey M0845014
194Pt 4 γ, sn 1978Go1 M0008004
13 γ, xn 1978Go2 M0049006
195Pt 4 γ, sn 1978Go1 M0008005
13 γ, xn 1978Go2 M0049008
196Pt 4 γ, sn 1978Go1 M0008006
198Pt 4 γ, sn 1978Go1 M0008007
197Au 0 γ, abs 1981Gur M0073013
0 γ, abs 1976Gu2 M0056007
4 γ, sn 1970Ve1 L0021010
4 γ, sn 1962Fu2 L0002005
4 γ, sn 1973Sor M0650003
4 γ, sn 1958Ful L0111004
8 γ, sn 1987Ber L0057009,L0057010
8 γ, sn 2010Var M0798003
203Tl 4 γ, sn 1970Ant L0109002
205Tl 4 γ, sn 1970Ant L0109003
206Pb 4 γ, sn 1964Ha2 L0007014
4 γ, sn 1973Sor L0107002
207Pb 4 γ, sn 1964Ha2 L0007015
208Pb 3 γ, abs 2003Var M0656020
4 γ, sn 1995Bel M0702003
4 γ, sn 1970Ve1 L0021011
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Table 3 (continued)
Nucl Id Reaction Ref EXFOR
4 γ, sn 1964Ha2 L0007016
4 γ, sn 1973Sor L0107004
5 γ, sn 2013Ish M0864028
12 γ, 1n 1972You L0059004
natPb 2 γ, abs 1985Ahr M0188018
8 γ, sn 1987Ber L0057012,L0057013
209Bi 0 γ, abs 1976Gu2 M0056008
4 γ, sn 1995Bel M0702004
4 γ, sn 1964Ha2 L0007017
4 γ, sn 1973Sor M0650005
4 γ, sn 1967Ant M0539008
5 γ, sn 2016Va2 M0922010
12 γ, sn 1972You L0059005
232Th 0 γ, abs 1976Gu1 M0090002
4 γ, sn 1980Ca1 L0050030
4 γ, sn 1973Ve1 L0031014
5 γ, sn 2007Var M0722003
10 γ, sn 1980Ca1 L0050002,L0050003,L0050004
233U 4 γ, sn 1986Be2 L0058026
11 γ, sn 1986Be2 L0058004,L0058003,L0058002
234U 4 γ, sn 1986Be2 L0058027
11 γ, sn 1986Be2 L0058007,L0058006,L0058005
235U 0 γ, abs 1976Gu1 M0090003
4 γ, sn 1980Ca1 L0050032
236U 4 γ, sn 1980Ca1 L0050033
10 γ, sn 1980Ca1 L0050010,L0050011,L0050012
238U 0 γ, abs 1976Gu1 M0090004
4 γ, sn 1980Ca1 L0050031
4 γ, sn 1973Ve1 L0031015
5 γ, sn 2007Var M0722008
natU 2 γ, abs 1985Ahr M0188019
237Np 4 γ, sn 1986Be2 L0058033
4 γ, sn 1973Ve1 L0031017
5 γ, sn 2007Var M0722013
10 γ, sn 1986Be2 L0058008,L0058009,L0058010
10 γ, sn 1973Ve1 L0031007,L0031008,L0031009g
239Pu 0 γ, abs 1976Gu1 M0090005
5 γ, sn 2007Var M0722018
10 γ, sn 1986Be2 L0058012,L0058013,L0058014
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